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ABSTRACT
M elanoplus femurrubrum (D e G .) nymphs reared on coastal Bermudagrass 
or on common Bermudagrass, Cynodon dacty lon  (L .) Pers., suffered 97%  and 94% 
m o rta lity ,  re sp e c tive ly . Comparable figures fo r Dichromorpha v ir id is  (Scudder) 
were 95%  and 98% , re sp e c tive ly . Replacing 20-25%  o f the Bermudagrass in the 
d ie t w ith  weeds reduced m o rta lity  to  49% and 45% for M . femurrubrum and 51% 
and 49%  for D . v ir id is , respec tive ly .
There were n o n -s ig n ifica n t differences in longev ity  o f a l l nymphal 
instars when each species was reared on any o f the four diets excep t for the f if th  
instar o f D. v ir id is .  The a d d ition  o f weeds to  e ith e r o f the Bermudagrasses 
s ig n if ic a n tly  increased dura tion  o f adu lt l ife  in both species o f grasshoppers.
None o f the diets a ffec ted  w e igh t a t any state o f deve lopm ent. The amount o f 
each d ie t consumed by both species during the nymphal period was s im ila r.
In laboratory tests, both species o f grasshoppers were more a ttrac ted  to  
fla ts  con ta in ing  weeds in add ition  to the Bermudagrasses than to w eed-free  f la ts . 
In w eed-free  fla ts common Bermudagrass was preferred to  coastal Bermudagrass 
a fte r the firs t week o f g row th . This preference was probably re la ted to fib e r 
con ten t and "toughness", since the grasshoppers showed no preference to  w ater or 
acetone extracts o f the tw o Bermudagrasses harvested during the th ird  and fourth  
weeks o f g ro w th .
•  •
V I I
It appeared tha t the presence o f weeds a llow ed the developm ent o f much 
larger grasshopper populations in both coastal and common Bermudagrass f ie ld  
plots than in plots tha t were free o f weeds.
INTRODUCTION
Common Bermudagrass, Cynodon dacty lon  (L .)  Pers. and its re la ted 
hybrid  c u lt iv a r  coastal Bermudagrass are two o f the most common grasses used in 
improved pastures and in hay production in the southeastern United States 
(Burton, 1972). Studies in it ia te d  in 1966 ind ica ted  tha t M elanoplus femurrubrum 
(D e G .) and Dichromorpha v ir id is  (Scudder) are the major pest insects o f these 
two forage grasses in Louisiana (Roddy, 1968). Losses ascribed to these two 
species o f grasshoppers were greater in h ig h ly  fe r t il iz e d  fie lds than in u n fe rtiliz e d  
fie ld s . It was also noted in these studies that there was a h ig h ly  s ig n ifica n t 
d iffe rence  in the preference o f each species for common Bermudagrass.
In 1968, investigations were begun to determ ine the eco lo g ica l im pact 
o f coastal and o f common Bermudagrass on populations o f D . v ir id is  and o f M . 
femurrubrum. The ob jectives in this study were to  determ ine:
1 . the e ffe c t o f coastal and o f common Bermudagrass 
diets on the growth and developm ent o f both species 
o f grasshopper.
2 . some o f the factors e ffe c tin g  the preference o f M . 
femurrubrum and D . v ir id is  for common Bermuda­
grass .
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LITERATURE REVIEW
Roddy (1968) showed tha t in coastal and common Bermudagrass fie lds in 
the C ro w le y , Lou is iana, a rea, a h ig h ly  s ig n ifica n t loss o f hay resulted from the 
damage to  both Bermudagrasses by the endem ic grasshopper pop u la tion . The tw o 
most preva len t species o f grasshoppers were M . femurrubrum (D e G .) and D. 
v ir id is  (Scudder). In the course o f tha t w o rk , i t  was noted that each species 
showed a h ig h ly  s ig n if ic a n t preference for common Bermudagrass over coastal 
Bermudagrass in f ie ld  p lo ts .
There are many papers re ferring to  the diets and d ie ta ry  habits o f 
M elanoplus species. Isley (1938) reported M . femurrubrum to be a forb feeder 
in  Texas; M u lkern  (1964) et a l.  showed this species to  be a m ixed feeder pre­
fe rring  forbs to  grasses; and C ridd le  (1933) described i t  as a m ixed feeder. 
M u lke rn  (1964) et a l . in a de ta iled  study o f 34 species o f rangeland grasshoppers 
o f N orth  D akota , showed th a t, a lthough M . femurrubrum was a m ixed feeder 
p re ferring fo rbs, Poa pratensis (L .) was the most frequen tly  ingested p lan t and 
th a t the amount eaten was in proportion to the abundance o f the p lan t in the 
a rea . Sanderson (1939) and Barnes (1955) both reported M . femurrubrum to feed 
voraciously on Bermudagrass. Barnes (1955) reported tha t M . mexicanus 
mexicanus (Sauss.) was unable to  survive beyond the second instar when its d ie t 
was restric ted  to  Bermudagrass.
Published papers re fe rring  to the food preference and d ie ta ry  habits o f 
D . v ir id is  are few in number. W ilbu r (1936) reported tha t this species damaged 
the inflorescenses o f pasture grasses, p a rtic u la r ly  Andropogon furcatus M u h L ,  
and A . scoparius M ic h , in the M anhattan , Kansas area.
Davey (1954) found tha t a nymphal desert locust, Schistocerca gregaria  
(Forsk.) consumed an amount o f vege ta tion  d a ily  approxim ate ly equal to  its own 
w e ig h t.
W illiam s (1954) used a "sand resevo ir" method to determ ine "toughness" 
o f plants selected as food by grasshoppers in G reat B rita in . The toughness o f the 
p lan t was determ ined by the w e igh t o f sand necessary to d rive  a no. 10 entom ology 
p in through the blade o f the grass. He found tha t the "toughness" o f a p lan t was 
o f great im portance in whether or not i t  was selected or re jected  by grasshoppers. 
He also found that the in tens ity  o f co lor and the odor o f the p la n t, w h ile  im por­
tan t to  other insects, were not so im portant as "toughness" to  the grasshoppers in 
th e ir food se lections.
Smith (1959) showed tha t a change in phosphorus content o f the p lan t 
would a ffe c t its se lection by M . b ilitu ra tu s  (Say). Thorsteinson and N ayer (1963) 
showed tha t phospholipids were a feeding stim ulant to  grasshoppers. H arley and 
Thorsteinson (1967) ind ica ted th a t feeding was s ig n if ic a n tly  reduced in M . 
b ilitu ra tu s  by chem icals such as gram in, ve ra trine , hordenine su lfa te , and o ther 
re la ted  compounds.
GROWTH A N D  DEVELOPMENT STUDIES
METHODS A N D  MATERIALS
A ll grasshoppers used in the laboratory experiments were co lle c te d  on 
e ith e r the Louisiana State U n ive rs ity  Ben-Hur Farm or Perkins Road Farm in 
Baton Rouge, Lou is iana. They were he ld  fo r 24 hours before using them in the 
studies in order to  e lim in a te  any tha t may have been in ju re d .
A  feeding cage fo r in d iv id u a l grasshoppers was made by m od ify ing  a 
c le a n , s te r ile , 128-gram  baby food ja r by removing a portion o f the center o f 
the l id  and covering  th is opening w ith  10-mesh p las tic  screen. A  small p las tic  
lid  was f i l le d  w ith  ce llu co tto n  and saturated w ith  de ion ized w a te r and placed 
w ith in  the baby food ja r to provide moisture for the grasshopper. One second 
instar nymph was placed w ith in  each ja r  and supplied d a ily  w ith  1 .0  gram o f 
fresh ly cu t coastal o r  common Bermudagrass. W ater was added to  the ce llu co tto n  
as needed. Feca l p e lle ts  and any unconsumed grass were removed from the ja r  
d a i ly ,  oven d rie d  at 100° C for 24 hours and w e ighed. A l l weights o f the grass­
hoppers presented are the weights ob ta ined im m edia te ly p rio r to  the m olt for th a t 
instar. The w e igh t o f  food consumed during each instar is expressed as d ry  w e ig h t. 
W e ig h t gain fo r each grasshopper is expressed as the d iffe rence  in  w e igh t from 
instar to  in s ta r. Four diets were tested— common Bermudagrass, coastal Bermuda­
grass and each  o f these plus a m ixture  o f  weeds consisting o f P. annua L . ,
Pospalum d ila ta tu m  P o ir . ,  Solanum caroliense L . ,  and Rumex crispis L . Ten
rep lica tions  were conducted w ith  tw en ty  grasshoppers assigned to  each d ie t in 
in d iv id u a l re p lic a te s . The ex trem e ly  h igh m o rta lity  o f grasshoppers be ing fed 
o n ly  coastal o r common Bermudagrass suggested the a d d ition  o f weeds to  the d ie ts . 
The amount o f d ie t o ffe red  remained the same, 1 .0  gram, but 0 .2 5  gram o f 
weeds were substituted fo r an equal amount o f Bermudagrass.
The number o f days each grasshopper spent in  each nymphal insta r, 
amount o f food consumed, m o r tc li ty ,  and w e igh t gained were recorded .
The percent e ff ic ie n c y  o f conversion fo r each species o f grasshopper 
fed on each o f  the four d ie ts was then c a lc u la te d , using a form ula  from Smith 
(1959):
Dry w e igh t gain 
 -----------------------  X  100
Food u t il iz e d
The percent to ta l d iges tib le  nutrien ts (TDN) was ca lcu la te d  fo r the four 
d ie ts using the fo llo w in g  form ula from Smith (1959):
Dry w e ig h t consumed -  feces 
---------------------------------------------------  X  100
D r/ w e igh t consumed
The th e o re tic a l amount o f  d a ily  damage per popu la tion  density was 
ca lcu la te d  by the fo rm u la :
(Population density) (am t. consumed per th ird  instar)
days in  instar
The d a ily  damage per acre was then c a lcu la te d  to  ge t an estim ate o f  the 
to ta l d a ily  consumption by popula tions a t various levels o f d en s ity .
6The data were analyzed by appropriate s ta tis tica l procedures.
RESULTS
M o rta lity  during nymphal developm ent proved to be an im portant 
c r ite rio n  o f the adequacy o f the various diets for both species o f grasshoppers. 
Rates o f m o rta lity  for the two species o f grasshoppers reared on the four diets are 
presented in Table I. N e ithe r coastal nor common Bermudagrass provided an 
adequate d ie t for each species o f grasshopper. Nymphs o f M . femurrubrum fed 
e ith e r on coastal or on common Bermudagrass suffered high m orta lity  during the 
ea rly  instars. Total m o rta lity  o f nymphs was 97%  for those reared on coastal 
Bermudagrass and 94% for those reared on common Bermudagrass. M o rta lity  was 
reduced m arkedly among grasshoppers fed on Bermudagrass diets con ta in ing  20% 
weeds.
The D. v ir id is  nymphs reared on coastal or on common Bermudagrass 
suffered 95% and 98% m o rta lity , re sp e c tive ly . M o rta lit ie s  o f nymphs reared on 
coastal Bermudagrass and weeds or on common Bermudagrass and weeds were 51% 
and 49% , respec tive ly .
S ta tis tica l analysis ind ica ted  h ig h ly  s ig n if ic a n t d ifferences in  m orta lities  
among diets when grasshoppers were reared on coastal o r on common Bermudagrass 
compared to tha t found when grasshoppers were reared on each Bermudagrass plus 
weeds. The d ifferences in m o rta lity  between nymphs reared on coastal and on 
common Bermudagrass were n o n -s ig n ifica n t as were those between nymphs reared 
on coastal Bermudagrass and weeds and those reared on common Bermudagrass and
weeds.
The mean du ra tion  o f the second, th ird ,  fo u rth , and f i f th  nymphal 
instars and adu lt stages o f M . femurrubrum and D . v ir id is  reared on the four d ie ts 
are presented in Table I I .  The mean lo n g e v ity  o f M . femurrubrum reared on the 
four d ie ts was 41 .9  days and the d iffe rences in du ra tion  o f the second, th ird ,  
fo u rth , and f if th  instars among the four d ie ts are n o n -s ig n if ic a n t. D ifferences 
in  the dura tion  o f the instars due to  d ie t were also n o n -s ig n ific a n t in second, 
th ird ,  and fourth  instar D . v ir id is  nymphs. However nymphs reared e ith e r on 
coastal or common Bermudagrass requ ired  more tim e to  com plete the f if th  instar 
than those reared on Bermudagrass and weeds. Thus, d iffe rences in  dura tion  o f. 
f i f th  instars was s ig n if ic a n t when Bermudagrass d ie ts were compared to  Bermuda­
grass and weed d ie ts . The mean lo n g e v ity  o f  D . v ir id is  on a l l d ie ts  was 4 2 .0  days. 
S ta tis tica l analysis ind ica tes a h ig h ly  s ig n if ic a n t d iffe re n ce  in the dura tion  o f 
a d u lt stages o f both M . femurrubrum and C). v ir id is  reared on coastal or on 
common Bermudagrass when compared w ith  those reared on coastal Bermudagrass 
plus weeds or on common Bermudagrass plus weeds.
The mean weights o f nymphs and a d u lt M . femurrubrum and D . v ir id is  
reared on the four d ie ts  are presented in  Table I I I .  S ta tis tica l analysis ind ica tes 
n o n -s ig n ific a n t d iffe rences in  w e igh ts and rates o f gains among in d iv id u a l stages 
o f  each species o f grasshoppers reared on each o f  the four d ie ts .
Furtherm ore, the amount o f d ie t consumed by in d iv id u a ls  o f  each o f  the 
instars reared on each o f  the fou r d ie ts d id  no t d if fe r  s ig n if ic a n tly  fo r e ith e r species
9o f grasshopper.
The e ff ic ie n c y  o f  conversion o f fhe four d iefs by M . femurrubrum and 
D . v ir id is  are presenfed in Table IV . The mean dry w e igh f ga in  o f M . fem urru-  
brum from fhe second instar to a d u lt was 126.2 m g ., the dry w e igh f o f  food 
consumed was 1108.0 mg. for a mean e ffic ie n c y  o f 8 .8  to 1 or 11 .8 % .
The mean dry w e igh t consumption o f d ie t by D. v ir id is  was 986 mg. and 
the dry w e igh f ga in  for the nymphal period was 110.0 m g .. This is a 8 .9  to  1 
ra tio  for e ff ic ie n c y  o f conversion or 11 .2 % . The d ifferences between nymphs o f 
both species o f grasshoppers in e ff ic ie n c y  o f conversion was n o n -s ig n ific a n t.
The percent to ta l d iges tib le  nutrients (TDN) o f  the four diets are pre­
sented in Table V . D ifferences among diets were n o n -s ig n ifica n t for each grass­
hopper species.
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TABLE I
M o rta lity  o f M . femurrubrum and D . v ir id is  nymphs reared 
on four diets in the labora tory.
1
Second Instar
Number 200
M o rta lity  92
%  46
Third Instar
Number 108
M o rta lity  73
% 68
Fourth Instar
Number 35
M o rta lity  24
% 68
F ifth  Instar
Number 1 1
M o rta lity  5
% 45
Total
M o rta lity  194
% 97
M . femurrubrum
DIET
2 3 4
200 200 200
11 101 8
6 51 4
189 99 192
11 61 14
6 61 7
178 38 178
24 15 21
13 39 12
154 25 157
52 13 47
34 52 30
98 188 90
49 94 45
11
TABLE I
1
Second Instar
Number 200
M o rta lity  15
% 8
Third Instar
Number 185
M o rta lity  23
% 12
Fourth Instar
Number 162
M o rta lity  42
%  26
F ifth  Instar
Number 120
M o rta lity  110
%  92
Total
M o rta lity  190
%  95
(cont.)
D . v ir id is
DIET
2 3 4
200 200 200
18 13 15
9 6 8
182 187 185
27 34 25
15 18 14
155 153 160
30 55 25
19 36 16
125 98 135
27 94 33
22 96 24
102 196 98
51 98 49
D ie t 1 Coastal Bermudagrass
2 Coastal Bermudagrass and weeds
3 Common Bermudagrass
4 Common Bermudagrass and weeds
12
TABLE I I .
Mean dura tion  in  days o f M . femurrubrum and D . v ir id is  second, th ird ,  fo u rth , 
and f i f th  instars and adu lt stage reared on four diets in  the labo ra to ry .
M . femurrubrum
Second Third Fourth
N X N X N X
Coastal 197 7 .2 ± 1 .6 a 108 6 .5 1 3 .0a 30 8 .0 ± 1 .3 a
Common 196 7 .1 ± 1 .5 a 99 7 .8 H .3 a 38 8.1=11,6a
Coasta l/weeds 196 7 .1 ± 1 .2 a 185 7 .6 1 1 ,3a 178 7 . 8 i l . 7 a
Common/weeds 196 6.51=1.5a 178 7 .1 ± 1 .5 a 168 7 .3 ± 1 .4 a
F ifth A d u lt Total
N X N X N X
11 1 0 .5 f l . l a  
25 1 1 .7 * 2 .3a 
122 8 .1 4 1 .9a
138 9 .4 1 1 .7a
6 3 .2 H  .4a 
12 3 .4 1 2 .2a 
98 1 6 .3 1 4 .2b 
110 1 5 .7 i4 .7 b
6 37.2+-5.0 
12 39 .515 .1  
98 4 6 .9 t5 .2  
110 4 5 .0 *5 .1
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TABLE II (cont.)
D . v ir id is
INSTAR
N
Second
X N
Third
X N
Fourth
X
Coastal 189 6 .3 * 1 .3a 166 6 .7 * 1 .6a 152 7 .2 * 1 .6a
Common 197 7 .5 * 1 ,6a 174 7 .8 * 1 .2a 133 8 .2 * 1 .9a
Coasta l/weeds 193 6 .3 * 1 . la 175 8 .3 * 1 .6a 143 7 .8 * 1 .3a
Common/weeds 197 7 .9 * 1 . la 165 6 .9 * 0 .9a 153 7 .2 * 1 .9a
F ifth A d u lt Total
N X N X N X
74 1 5 .8 * 4 .3a 10 3 .3 * 1 .9a 10 3 7 .9 * 5 .7a
71 1 5 .8 * 4 .7a 4 2 .5 * 1 .2a 4 3 8 .0 * 7 .4a
11 7 .9 * 1 .5b 111 16 .4±5 .4b  98 4 6 .7 * 8 .3a
11 7 .4 * 1 .7b 102 1 6 .2 * 5 . lb  102 4 5 .6 * 7 .6a
Means not fo llow ed  by fhe same le ffe r in each insfar d iffe r  s ig n if ic a n tly  at fhe 
5% level o f confidence when compared by Duncan's new m u ltip le  range test.
14
TABLE III .
The mean w e igh t in m illig ram s o f M . femurrubrum and D. v ir id is  nymphs and 
adults reared on four d iets in the fakora fo ry .
D. v ir id is 1 
INSTAR
Second Third Fourth F ifth  A d u lt
N N N N N
Coastal 185 208a 162 339a 118 431a 10 493a 10 492a
Common 187 213a 153 341a 98 419a 4 490a 4 503a
Coastal/weeds 182 210a 155 349a 125 426a 98 483a 98 499a
Common/weeds 185 207a 160 346a 135 427a 102 499a 102 501a
M . femurrubrum1
_________________________ INSTAR__________________________
Second Third Fourth F ifth  A d u lt
Coastal 108 268a 35 399a 23 501a 11 579a 6 636a
Common 99 273a 38 403a 25 493a 12 582a 12 626a
Coastal/weeds 189 275a 178 401a 154 498a 102 586a 102 637a
Comm on/ weeds 192 271a 178 400a 157 505a 110 566a 110 626a
1 Mean weights w ith in  each stage were n o n -s ig n ific a n t when ana lyzed accord ing to  
Duncans M u lt ip le  Range Test.
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TABLE IV .
The e ff ic ie n c y  o f conversion o f four d ie ts by M . femurrubrum and D . v ir id is  in 
the labo ra to ry .
M . femurrubrum
Instar
Mean1
G ain
M ean A m t.1 
Consumed
E ffic ie n cy  
o f Conversion
dry  w t . 
mg.
dry  w t , 
mg.
Second 
D ie t 1 
2
3
4
47
49
48
50
153
123
164
135
3 .2  : 1 
2.6 : 1
3 .3  : 1 
2 .7  : 1
Third
1
2
3
4
34
32
33 
33
251
260
247
242
7 .4  : 1 
7.0  : 1 
7 .7  : 1 
7 .3  : 1
Fourth
1 26 320 12.3  : 1
2 24 322 13.4  : 1
3 22 301 13.7  : 1
4 23 309 13.4  : 1
F ifth
1
2
3
4
21
22
22
19
394
399
397
352
18.7  : 1 
18.1 : 1 
18.0  : 1 
18.5  : 1
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TABLE IV . (cont.)
Instar
Mean 
G a in  m g,
D . v ir id is
Mean Amount 
Consumed m g.
E ffic ie ncy  
o f Conversion
Second 
D ie t 1 
2
3
4
4 0 .0  
41 .3  
4 0 .5  
3 9 .8
121
118
125
117
13 .0
2 .9  : 1
3.1 : 1
2 .9  : 1
Third
1
2
3
4
3 2 .8
3 4 .7  
3 2 .0
3 4 .8
203
212
209
219
16.1 
6.1  : 1 
6 .5  : 1 
6 .3  : 1
Fourth
1
2
3
4
2 3 .0  
19.2 
19.5
21.0
293
276
261
290
12 .7  : 1
14.3 : 1
13 .4  : 1
13 .8  : 1
F ifth
1
2
3
4
15.5
14.2
17 .8
18.0
309
266
354
329
19.3 : 1 
18 .7  : 1 
19 .9  : 1
18.3 : 1
D ie t 1 Coastal Bermudagrass
2 Coastal Bermudagrass and weeds
3 Common Bermudagrass
4 Common Bermudagrass and weeds
1M ean d ifferences w ith in  each instar were n o n -s ig n ifica n t accord ing to  Duncans 
M u lt ip le  Range Test.
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TABLE V .
Percent total digestible nutrients (TDN) of the four diets fed to D. virid is and
M . femurrubrum during laboratory tests.
M . femurrubrum1
coastal common coastal and weeds common and weeds
24%  2 5 .6  2 6 .8  2 5 .6
D. v ir id is 1
coastal common coastal and weeds common and weeds
26% 2 6 .7  2 7 .8  27.1
1 D ifferences among diets were n o n -s ig n ifica n t accourd ing to Duncans M u lt ip le  
Range Test.
PREFERENCE STUDIES
METHOD A N D  MATERIALS
The preference studies Included a comparison o f the extracts o f  each 
grass to determ ine whether a chem ica l a ttrac tan t or a chem ical re p e lle n t was 
present In e ithe r o f the Bermudagrasses. A c t iv e ly  growing plants were compared 
a t various stages o f growth to determ ine whether there was a preference at any 
stage o f g row th .
The coastal and common Bermudagrass was grown from sprigs obta ined 
from the N orth  Louisiana H ill Experiment S ta tion , Homer, Louis iana. These 
sprigs were p lanted in ga lvan ized  m etal fla ts  (50 x 34 x 10 c m .) , and fe r t il iz e d  
in i t ia l ly  a t the rate o f 90 kg . n itrogen as p r ille d  ammonium n itra te , 90 kg . 
potassium o x id e , and 90 kg . phosphorus as rock phosphate per hec ta re . The 
Bermudagrass was watered d a ily .  It was c lipped  accord ing to accepted agronomic 
ind ica to rs , i . e .  s lig h t lodging o f the leaves, ye llo w in g  o f the lowest leaves on 
the stem, or the developm ent o f in florescences. The grass was c lip p e d  on an 
average o f every f iv e  weeks. A fte r each c lip p in g , the grass was fe r t i l iz e d  w ith  
90 kg . o f n itrogen per hectare app lied  as p r ille d  ammonium n itra te . A fte r every 
f i f th  c lip p in g , the grass was fe r t i l iz e d  w ith  the balanced 90 -90 -90  kg . per 
hectare m ixture described above.
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To test whether the grasshoppers' preference fo r common Bermudagrass 
was due to  the presence o f a ttra c tiv e  or repe llen t substances, aqueous and or­
gan ic solvent extracts o f coastal and common Bermudagrass were prepared. A 
100 gram sample o f freshly c lipped  Bermudagrass plus 500 m l. de ion ized water 
was m ixed in a W aring Blender for two m inutes. This slurry was filte re d  through 
Whatman's N o . 1 f i l te r  paper. The f ilt ra te  was poured in to  a pe tri dish con ta in ­
ing 10 pieces o f ce llu co tton  cut in to  squares, and then oven dried a t 100° F u n til 
s lig h tly  moist to the touch (approxim ate ly 24 hours). Five o f these squares were 
placed in a cage (25 x 25 x 50 cm .) con ta in ing  10 adu lt grasshoppers and the 
grasshoppers were observed to  determ ine whether a ttra c tiv e  or repe llen t sub­
stances were present. The c r ite rio n  for repe llency was the to ta l absence o f feed­
ing on the ce llu co tton  squares. An ex tra c t was considered a ttra c tive  i f  the grass­
hopper fed on the squares. The organ ic solvent extracts were prepared by the 
same method except for the use o f acetone as a so lven t. The acetone solvent 
was dried com ple te ly  from the squares and the squares s lig h tly  moistened w ith  
de ion ized water before being placed in cages. The firs t tests paired the aqueous 
and acetone solvent extracts o f the same grass. The aqueous extracts o f the two 
grasses were then compared and f in a l ly  the acetone solvent extracts o f the two 
Bermudagrasses. A  to ta l o f 10 adu lt grasshoppers were used per test w ith  tw enty 
rep lica tions for each o f the four comparisons.
Studies conducted in the laboratory compared the preference o f M . 
femurrubrum and D. v ir id is  for coastal or common Bermudagrass. Two ga lvan ized
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metal fla ts con ta in ing  e ithe r coastal Bermudagrass, or coastal and weeds, or 
common Bermudagrass, or common and weeds were placed in a p las tic  screen 
cage (92 x 62 x 67 c m .)-  Twenty unsexed grasshoppers o f various ages (e ither 
M . femurrubrum or D. v ir id is ) were placed in the cage and a fte r one hour the 
number o f grasshoppers feeding on each f la t  o f grass was counted. Those resting 
on the sides or top o f the cage were counted as being on the nearest f la t  o f grass. 
The weeds in fla ts conta in ing one o f the Bermudagrasses and weeds were Da 11 is 
grass (P. d ila ta tum  P o ir .) ,  horsenettle (S. caroliense L .) and annual bluegrass 
(P. annua L . ) .  The weed in festa tion  leve l was m ainta ined at 20 to  25% o f the 
stand. The line  transect method (O osting , 1956) was used to determ ine percent 
species com position by running four lines the length o f the pan (7 cm . apart) and 
five  lines the w id th  o f the pan (8 cm . apa rt). The plants grow ing a t the transect 
o f the lines were recorded as e ithe r Bermudagrass or weeds. The comparisons 
were coastal Bermudagrass— common Bermudagrass, coastal Bermudagrass—  
coastal Bermudagrass plus weeds, coastal Bermudagrass plus weeds— common 
Bermudagrass, coastal Bermudagrass plus weeds— common Bermudagrass plus weeds, 
coastal Bermudagrass— common Bermudagrass and weeds, and common Bermuda­
grass— common Bermudagrass and weeds. A fte r each preference s tudy, the grass 
was c lip p e d , oven dried  for 3 days at 100w F and ana lyzed at the Feed and 
F e rtilize r Laboratory, Louisiana State U n ive rs ity , Baton Rouge, Lou is iana, for 
n itrogen , phosphorus, potassium, and fib e r content using methods approved by 
the Association o f O ff ic ia l A n a ly tic a l Chemists (A O A C ).
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Ten adu lt grasshoppers o f each species were confined in each o f tw o  one 
ga llo n  glass containers con ta in ing  4 5 .0  grams Bermudagrass plus 50 grams o f each 
o f the fo llo w in g  weeds— dock, dal I Is grass, and horsene ttle . Two id e n tica l con­
tainers con ta in ing  s im ila r p lan t m ateria ls but no grasshoppers were employed as 
checks. A fte r 72 hours the p lan t m ateria l in a ll containers was removed, sepa­
rated to  species, and oven dried a t 100° C for one hour. The d iffe rence  in dry 
p lan t w e igh t between jars conta in ing  grasshoppers and those employed as checks 
was used to measure grasshopper food consum ption. In a d d itio n , the w e igh t o f 
each species o f p lan t consumed was determ ined in order to  measure grasshopper 
prefernce for the d iffe re n t plants as food .
Samples o f fresh Bermudagrass were tested for shear strength o f the
fibers using an A llo -K ra m e r Shear Press, M odel SPIZ w ith  an accom panying
Varian Associates Recorder model G -1 1 A . The tops o f 10 Bermudagrass plants
conta in ing  three leaves per top were placed side by side and a t r ig h t angles to
the b la d e  o f the shear press. The tops were p laced so tha t the b lade would shear
them 16 cm. from the t ip  o f the le a f b lades. The amount o f pressure required to
shear the Bermudagrass was recorded on a graph by the recorder and this in fo rm a-
-2
tion  converted to grams per square centim eter (pern ) .
F ie ld  populations o f grasshoppers were sampled on the N orth  Louisiana 
H ill Farm, Homer, Lou isiana, during 1968. F ie ld  56 , a pure stand o f coastal 
Bermudagrass and the ad jacen t f ie ld ,  f ie ld  57, a f ie ld  predom inate ly o f common 
Bermudagrass w ith  dalEIs grass, horsenettle , c u rly  dock , and o ther weeds were
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sampled w eek ly  from M ay u n til September. A  to ta l o f 20 w e e k ly  samples o f each 
o f  four rep lica tions  per f ie ld  were samples. The fie lds  were sampled w ith  a 45 
cm . d iam eter sweep n e t. One hundred sweeps were made per p lo t,  sweeping in 
such a manner tha t the lowest rim  o f  the net passed through the plants a t a he igh t 
o f  approxim ate ly 10 cm . from the so il surface .
RESULTS
The results o f the preference tests for chem ica ls , a ttra c tiv e  or repe llen t 
to  D . v ir id is  and M . fem urrubrum , in coastal or in common Bermudagrass, are 
presented in Table V I .  In these tests there were s izab le  numbers o f grasshoppers 
th a t d id  no t make a c h o ice , i . e .  d id  not feed on ce llu co tto n  squares soaked in 
e ith e r e x tra c t.  Those grasshoppers w h ich  d id  not make a cho ice  are expressed as 
a percentage o f the to ta l number o f grasshoppers in  the test and appear in Table 
V II as "N o  P re fe rence". Those grasshoppers w h ich  showed a p re fe rence , i . e .  
fed on the squares o f c e llu c o tto n  soaked in  one o f the extracts are expressed as 
a percentage o f the grasshoppers tha t fe d .
A  s ig n if ic a n tly  g reater number o f M .  femurrubrum fed on the ce llu co tto n  
squares than d id  not feed ; and , o f  those th a t d id  show a p re fe rence , a h ig h ly  
s ig n if ic a n t number preferred the aqueous e x tra c t o f coastal Bermudagrass to  the 
acetone e x tra c t.  D . v ir id is  showed the same trends; s ig n if ic a n tly  more feeding 
than not fe e d in g . Thus there was a s ig n if ic a n t preference for the squares soaked 
in aqueous e x tra c t o f coastal Bermudagrass over acetone e x tra c t o f coastal Ber­
mudagrass .
The same preferences occurred when e ith e r species o f grasshopper was 
exposed to  aqueous and acetone extracts  o f common Bermudagrass: s ig n if ic a n tly  
more feed ing  than not and h ig h ly  s ig n if ic a n t preference fo r squares o f ce llu co tto n  
soaked in aqueous e x tra c t over squares soaked in acetone e x tra c t.
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The comparison o f aqueous extracts o f coastal and common Bermuda­
grass showed th a t a h ig h ly  s ig n if ic a n t number o f both species o f  grasshoppers fed , 
and those tha t d id  feed showed a n o n -s ig n ific a n t preference fo r squares soaked 
in aqueous extracts o f e ithe r coastal or common Bermudagrass.
The comparison o f acetone extracts o f coastal and o f common Bermuda­
grass showed th a t h ig h ly  s ig n if ic a n t numbers o f both grasshoppers d id  not feed .
O f those tha t d id  feed , there was a n o n -s ig n ific a n t preference for ce llu co tto n  
squares soaked in  acetone extracts o f  e ith e r coastal o r common Bermudagrass.
The results o f  the labora tory preference studies comparing coastal Ber­
mudagrass, coastal Bermudagrass and weeds are presented in  Table V I I .  During 
the f irs t tw o weeks o f p lan t g row th , there were n o n -s ig n ific a n t d ifferences in the 
numbers o f M_. femurrubrum or D . v ir id is  feed ing on the Bermudagrasses. During 
the th ird ,  fo u rth , and f if th  weeks o f p la n t grow th there were s ig n if ic a n tly  greater 
numbers o f M . femurrubrum feed ing on common than on coastal Bermudagrass. 
During the th ird  and fourth weeks o f  p la n t g ro w th , a s ig n if ic a n tly  g rea te r number 
o f D . v ir id is  preferred common to  coastal Bermudagrass; and by the f i f th  w eek, 
th is  preference was h ig h ly  s ig n if ic a n t.
The comparison o f coastal Bermudagrass w ith  coastal Bermudagrass and 
weeds is presented in Table V I I I .  M . femurrubrum showed a n o n -s ig n ific a n t 
preference the f irs t week o f p la n t g ro w th , a s ig n if ic a n t preference the second 
and th ird  weeks o f  p lan t g row th , and a h ig h ly  s ig n if ic a n t preference the fourth  
and f i f th  weeks o f  growth fo r coastal Bermudagrass and weeds.
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During the f irs t tw o weeks o f p lan t g row th , D . v ir id is  showed no p re fe r­
ence , the th ird  and fourth  weeks a s ig n if ic a n t p re ference, and the f if th  week a 
h ig h ly  s ig n if ic a n t preference fo r coastal Bermudagrass and weeds over coastal 
Bermudagrass.
The comparisons o f common Bermudagrass w ith  common Bermudagrass 
and weeds are presented in Table IX .  The firs t week o f p lan t g row th , there 
were n o n -s ig n ific a n t d iffe rences in the numbers o f both species o f  grasshoppers 
feed ing  on the tw o fla ts  o f grasses. During the four rem aining weeks o f p lan t 
g ro w th , both species o f  grasshoppers showed a s ig n if ic a n t preference fo r common 
Bermudagrass and weeds.
The results o f  the studies com paring coastal Bermudagrass and weeds w ith  
common Bermudagrass are presented in  Table X .  Both species o f grasshoppers 
showed n o n -s ig n ific a n t preferences during  the firs t tw o weeks o f p la n t g row th , 
how ever, s ig n if ic a n t preferences were e x h ib ite d  for the rem ain ing three weeks for 
coastal Bermudagrass and weeds over common Bermudagrass.
The comparison o f common Bermudagrass and weeds w ith  coastal Bermu­
dagrass is presented in Table X I .  During the firs t week o f p lan t g ro w th , ne ither 
species o f  grasshopper showed a s ig n if ic a n t preference fo r e ith e r grass. The 
second week o f p lan t g ro w th , both species showed a s ig n if ic a n t preference fo r 
common Bermudagrass and weeds over coastal Bermudagrass. The th ird ,  fou rth , 
and f if th  weeks o f  p la n t g row th , M . femurrubrum showed a h igh ly  s ig n ifica n t 
preference fo r common Bermudagrass and weeds, w h ile  D . v ir id is  showed a
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s ig n if ic a n t preference the th ird  w eek, and h igh ly  s ig n ifica n t preferences the 
fourth and f if th  weeks for common Bermudagrass and weeds.
The results o f the studies comparing coastal Bermudagrass and weeds 
w ith  common Bermudagrass and weeds are presented in Table X I I .  N e ithe r 
species o f grasshopper displayed a s ig n ifica n t preference during the five  weeks 
o f g ro w th .
The preferences studies conducted to measure feeding d iffe re n tia l aver­
aged 14.3 grams (24%) o f dry w e igh t p lant m a te ria l. The M . femurrubrum adults 
consumed 9 .7  grams (68%) o f the Bermudagrass, 0 .91 grams (73%) o f the dock , 
0 .7 8  grams (62%) o f the da 11 is grass and 0 .8 8  grams (70%) o f the horsenettle , 
and D. v ir id is  consumed 7 .0  grams (62%) o f the Bermudagrass, 0 .7 9  grams (59%) 
o f the da 11 is grass, 0 .7 4  grams (55%) o f the dock, and 0 .6 3  grams (50%) o f  the 
horsene ttle .
The analyses o f coastal and common Bermudagrass fo r p ro te in  and fib e r 
content and shear strength o f the leaves are presented in Table X I I I . The pro­
te in  content o f the Bermudagrasses is nega tive ly  corre la ted  w ith  age, but the 
d ifferences in p ro te in  content o f coastal and o f common Bermudagrass at the 
same ages are n o n -s ig n ific a n t.
The fib e r content increased as the age o f the grass increased. The fib e r 
content in coastal Bermudagrass increased more rap id ly  than the fib e r content o f 
common Bermudagrass. By the th ird  week o f g row th , the differences in fib e r 
content were s ig n if ic a n t and by the f if th  w eek, h ig h ly  s ig n if ic a n t.
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The shear strength o f the Bermudagrass tops also increased w ith  the age 
o f the p lan ts . The fourth week o f g ro w th , there was a h ig h ly  s ig n if ic a n t d if fe r ­
ence in the shear strength o f coastal and o f common Bermudagrass.
A  summary o f the work done in the fie lds  on the N o rth  Louisiana H ill 
Farm is presented in Table X IV . The sampled area o f 100 sweeps per p lo t 
represented an area tha t was approx im ate ly  220 square fe e t.  The mean w eek ly  
popu la tion  o f  D . v ir id is  was 6 .5 ± 3 .3  per sample in the coastal Bermudagrass f ie ld ,  
and 8 0 .4± 4 0 .4 per sample in the common Bermudagrass f ie ld .  The e ff ic ie n c y  o f 
c o lle c tio n  was estim ated to  be approx im ate ly  33% . This would represent an 
estim ated density o f 0 .0 9  grasshoppers per square foo t or 3921 per acre from the 
coastal Bermudagrass, and 1.1 per square foo t or 47 ,916  per acre from the common 
Bermudagrass f ie ld .
The mean w eek ly  popu la tion  o f M . femurrubrum in the coastal Bermuda­
grass f ie ld  was 8 .5 ± 2 .8 or 0 .1 2  per square foo t or 5049 per a c re . In the common 
Bermudagrass f ie ld ,  the popu la tion  density was 9 0 .9 ^ 3 6 .8  or 1 .2 6  per square foo t 
or 53 ,9 9 4  per ac re .
The f ie ld  o f common Bermudagrass conta ined as much as 75%  weeds in  
some p laces, but the average weed con ten t o f the f ie ld  was 2 0% . The coastal 
Bermudagrass f ie ld  was v ir tu a lly  a 100% pure stand o f grass.
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TABLE V I.
Preferences for cellucotton squares soaked in aqueous and acetone extracts of
coastal and common Bermudagrasses by D. viridis and M . femurrubrum.
D. v i
Coastal Bermudagrass N o .
N o preference 8.1
Preference 11 .9
Aqueous ex tra c t 8 .6
Acetone ex tra c t 3 .3
Common Bermudagrass
No Preference 5 .9
Preference 14.1
Aqueous e x tra c t 10.6
Acetone ex tra c t 3 .5
idis M . femurrubrum
% N o . %
JVJT  “775 ------------- 3870”
5 9 .0  12.5 62 .0
72 .0  8 .2  6 6 .0
2 8 .0  4 .3  3 4 .0
3 9 .0  7 .2  3 6 .0
61 .0  12.8  64 .0
75 .0  8 .8  69 .0
2 5 .0  4 .0  3 1 .0
Aqueous Extract
N o Preference 5 .4  2 7 .0  8 .0  4 0 .0
Preference 14 .6  7 3 .0  12.0  6 0 .0
Coastal 7 .3  5 0 .0  6 .1  51 .0
Common 7 .3  50 .0  5 .9  4 9 .0
Acetone Extract
No Preference 15 .5  77 .0  14.6  73 .0
Preference 4 .5  2 3 .0  5 .4  2 7 .0
Coastal 2 .4  5 3 .0  3 .0  5 5 .0
Common 2 .1  4 7 .0  2 .4  4 4 .0
Z Y
TABLE V II.
Mean number of grasshoppers feeding on flats of coastal and common
Bermudagrasses growing in the greenhouse.
average number observed per f la t
M . femurrubrum
Age o f Grass Common Coastal Ratio
1 week 10.0  10.0ns 1
2 10.2 9.8ns 1 .04
3 11 .8  8 .2 *  1 .40
4 12 .5  7 .5 *  1 .66
5 14 .0  6 .0 *  2 .3 3
D. v ir id is
1 week 10.2 9.8ns 1 .04
2 10 .9  9.9ns 1.02
3 12.1 7 .9 *  1.53
4 13 .4  6 .6 *  2 .0 3
5 15.3 4 .7 * *  3 .2 5
ns -  n o n -s ig n ifica n t
* -  s ig n if ic a n t (5% p ro b a b ility  leve l)
**  -  highly significant (1% probability level)
N -  20
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TABLE V III.
Mean number of grasshoppers feeding on coastal Bermudagrass or coastal
Bermudagrass and weeds.
mean num be r/fla t
M . femurrubrum
Age o f Grass Coastal Coastal & Weeds Ratio
1 week 9 .8 10.2ns 1 1 .04
2 6 .8 1 3 .2 * 1 1 .94
3 5 .9 1 4 .1 *  1 2 .3 9
4 5 .7 1 4 .3 * *  1 2.51
5 5 .8
D. v ir id is
1 4 .2 * *  1 2 .4 5
1 week 10.1 9.9ns 1 1.02
2 9.1 10.9ns 1 1.20
3 8 .3 1 1 .7 * 1 1.41
4 6 .6 13 .4 * 1 2 .03
5 5 .6 1 4 .4 **  1 2 .5 7
ns -  non -s ig n ifica n t
* -  s ig n ifica n t (5% p ro b a b ility  leve l)
**  -  highly significant (1% probability level)
Mean number of grasshoppers feeding on common or common Bermudagrass
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TABLE IX.
 
and weeds.
mean num be r/fla t
M . femurrubrum
Age o f Grass Common Common & Weeds Ratio
1 week 9 .8  10.2ns 1 : 1.04
2 7 .7  1 2 .3 *  1 : 1 .60
3 7 .6  1 2 .4 *  1 : 1.63
4 7 .8  1 2 .2 *  1 : 1 .56
5 7 .2  1 2 .8 *  1 : 1.78
D. v ir id is
1 week 8 .9  11.1ns 1 : 1 .25
2 7 .7  1 2 .3 *  1 : 1 .60
3 6 .9  1 3 .1 *  1 : 2 .1 5
4 6 .1  1 3 .9 *  1 : 2 .2 8
5 6 .3  1 3 .7 * 1 : 2 .1 7
ns N o n -s ig n ific a n t
Significant at 5% probability leve l.
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TABLE X .
Mean number of grasshoppers feeding on coastal Bermudagrass and weeds
versus common Bermudagrass.
mean n um be r/fla t
M . femurrubrum
Age o f grass Coastal & Weeds Common Ratio
1 week 10.1 9.9ns 1.02
2 11.3 8.7ns 1 .30
3 12 .5  7 .5 *  1.66
4 12 .7  7 .3 *  1.74
5 13 .4  6 .6 *  2 .03
D. v ir id is
1 week 9 .6  10.4ns 1 .08
2 11.1 8.9ns 1.25
3 12 .7  7 .3 *  1.74
4 12 .9  7 .1 *  1.81
5 13 .6  6 .4 *  2 .1 3
ns -  N o n -s ig n ific a n t at 5%  leve l
* -  Significant at the 5% level
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TABLE X I.
Mean number of grasshoppers feeding on common Bermudagrass and weeds
versus coastal Bermudagrass.
mean num be r/fla t
M . femurrubrum
Age o f Grass Common & Weeds Coastal Ratio
1 week 11.1 8.9ns 1 .25
2 13.3 6 .7 *  1 .99
3 14 .7  5 .3 * *  2 .7 7
4 15 .5  4 .5 * *  3 .4 4
5 16 .6  3 .4 * *  4 .8 8
D . v ir id is .
1 week 10 .7  9.3ns 1 .15
2 12 .9  7 .1 *  1 .82
3 14.1 5 .9 *  2 .3 9
4 1 4 .7  5 .3 * *  2 .7 7
5 15 .3  4 .7 * *  3 .2 5
ns -  N o n -s ig n ific a n t
* -  Significant at 5% probability level.
* *  -  S ig n ifica n t at 1% p ro b a b ility  le v e l.
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TABLE X II.
Mean number of grasshoppers feeding on coastal Bermudagrass and weeds
or common Bermudagrass and weeds.
mean num be r/fla t
M . femurrubrum1
Age o f Grass Coastal & Weeds Common & Weeds Ratio
1 week 9.1 1 0 .9  1 1.20
2 8 .7 11 .3  1 1.30
3 8 .3 11 .7  1 1.41
4 8.1 11 .9  1 1.53
5 8 .2 11 .8  1 1.40
D . v ir id is 1
1 week 10.1 9 .9 1 .02
2 9 .9 10.1 1.02
3 9 .7 10.3 1.06
4 9 .3 10 .7 1.15
5 8 .8 10.2 1.27
1 D ifferences among means were not s ig n if ic a n t at the 5% leve l 
accord ing to the "F “ tes t.
TABLE X III.
Analysis of coasfal and common Bermudagrass for protein, fiber, and shear
strength.
Age o f grass in weeks
1 2
Coastal 2 4 .8%  21 .9%
Common 23 .2  19.6
d i f f  1.6ns 2.3ns
Coastal 19.8%  21 .4%
Common 17.8 18.4
d i f f  2.0ns 3.0ns
Coastal 4 4 .3 %
Common 4 0 .8
d i f f  3.5ns
Protein
3______________4____________ 5
17.9%  14.2%  12.0%
17.1 15.2 11.8
0.8ns 1.0ns 0.2ns
Fiber
2 2 .7 %  2 3 .5 %  25 .0%
19.6  20.1 20 .4
3 .1 *  3 .4 *  4 .6 * *
Shear strength
4 8 .5 %  6 0 .5 %  6 4 .0%
4 5 .0  4 6 .4  49 .2
3 . 5ns 1 4 .1 * *  14.8 * *
ns -  N o n -s ig n ific a n t
* -  S ign ifican t
* *  -  H igh ly  s ig n if ic a n t
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TABLE X IV .
The mean estim ated w e ek ly  popu la tion  o f D . v ir id is  and M . femurrubrum on 
coastal and common Bermudagrass from M ay through September. Homer, 
Lou is iana, 1968.
Num ber per 100 sweeps
W eek Coastal Common
Beginning
M ay 1, 1968 D . v . 1 Mo f . 2 D . v . 1 M . f . 2
1 4 .8 4 .5 5 8 .8 64 .2
2 3 .2 4 .5 3 8 .8 5 0 .2
3 2 .8 3 .2 3 3 .8 4 3 .8
4 6 .2 8 .2 7 .6 5 88 .0
5 3 .5 7 .2 4 2 .5 5 6 .8
6 7 .8 8 .8 102 .5 121.2
7 4 .2 8 .5 5 5 .2 6 5 .0
8 2 .0 5 .5 2 3 .5 6 0 .2
9 4 .2 7 .5 5 3 .2 5 7 .0
10 6 .2 8 .5 7 6 .2 91 .0
11 8 .0 7 .8 102 .0 9 4 .8
12 9 .0 9 .8 111 .2 109.0
13 11.2 11 .2 138 .5 142.0
14 13 .0 15 .5 148 .0 133.2
15 10 .0 10 .5 131 .0 115.8
16 11.2 11 .0 132 .5 148.8
17 9 .5 9 .8 116 .0 134 .8
18 8 .0 10 .0 100 .0 145.5
19 3 .8 9 .8 5 1 .2 83 .2
20 2 .8 7 .8 18 .8 2 6 .2
6 .5 t3 .3 8 .5 ± 2 .8 8 0 .4 ± 4 0 .8  90,,9 ± 3 6 .8
i D . v . -  D . v ir id is
a M . f . -  M . femurrubrum
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TABLE X IV . (cont.)
The estim ated mean w eek ly  f ie ld  popu la tion  density o f D . v ir id is  and 
M . femurrubrum on coastal Bermudagrass and common Bermudagrass 
and weeds from M ay through August. Homer, Louisiana, 1968.
Number per acre
Coastal Bermudagrass Common Bermudagrass & Weeds
D .v 1 M . f 2 D .v 1 M . f 3
930 .6 90 1 .8
6 1 3 .8 871 .2 11632.4 12711.6
53 4 .6 6 3 3 .6 768 2 .4 9959 .4
1207.8 1623.6 667 2 .6 8672.4
673 .2 1425.6 15166.8 17443.8
1623.6 1742.4 8415 .0 11226.6
871 .2 1702.8 20314 .8 24017 .4
3 7 6 .2 1108.8 10949.4 12889.8
851 .4 1504.8 467 2 .8 11039.4
1227.6 1702.8 10533.6 11305.8
1603.8 1544.4 15107.4 18018.0
1762.2 1940.4 202 15 .8 18790.2
221 7 .6 221 7 .6 2 20 37 .4 21601 .8
2554 .2 3049 .2 27423 .0 28116 .0
1999.8 209 8 .8 29304 .0 26373 .6
221 7 .6 217 8 .0 25957 .8 22908 .6
1861.2 1940.4 22986 .0 29462 .4
1564.2 1980.0 19800.0 28789.2
772 .2 1940.4 10137.6 16493.4
53 4 .6 1544.4 3 7 2 2 .4 5207 .4
1306.8 1683.0 15919.2 17998.2
Estimated e ff ic ie n c y  o f  c o lle c tio n  —  3 3 .3 %  
1 D . v  -  D . v ir id is
3 M .  f  -  M .  femurrubrum
DISCUSSION
The g row th , deve lopm ent, rep roduction , and longev ity  o f an organ­
ism reared on a spec ific  d ie t can be used as c r ite r ia  fo r judging the adequacy 
o f that d ie t .  The high m o rta lity  observed w h ile  rearing M . femurrubrum and 
D . v ir id is  nymphs on e ith e r coastal or common Bermudagrass exc lus ive ly  in d i­
cates an inadequate d ie t .  This high leve l o f m o rta lity  o f nymphs reared on 
e ithe r o f the two Bermudagrasses apparently  can be a ttribu ted  to the presence 
o f a to x ic  substance or to  a n u tr it io n a l d e fic ie n c y . Painter (1951) describes 
both the presence o f to x ic  substances and n u tr it io n a l de fic ienc ies  as an tib ios is . 
The presence o f to x ic  substances can apparently  be ruled out since the rep lace­
ment o f 25% o f the Bermudagrass in the d ie t w ith  weeds resulted in a marked 
increase in nymphal su rv iv a l. W ith  the add ition  o f weeds to  the d ie ts , surv iva l 
among nymphs o f M . femurrubrum and D. v ir id is  increased about 48%  and 46% , 
respec tive ly . M u lkern  and Toczek (1970) found tha t the add ition  o f aqueous 
extracts o f certa in  plants to  a m erid ic  d ie t could have a tremendous e ffe c t on 
the surv iva l o f M . femurrubrum. Aqueous extracts o f Cleome serru lata Pursh, 
or Asclepias syriaca L. when added to  the basic d ie t increased surv iva l 100% 
and the add ition  o f R. crispus L . increased surv iva l 36% . However, extracts 
from some plants such as Elymus canadensis L. or Rosa arkansana Porter had no 
e ffe c t on su rv iv a l. M ulkern and Toczek's results on M . femurrubrum plus this
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work indicates tha t Bermudagrasses apparently  lack some essential nu trien t and 
tha t the a d d ition  o f weeds to  a Bermudagrass d ie t supplies this essential sub­
stance. Longevity  data on nymphs reared on the four d iets also provided in fo r­
m ation to  determ ine w h ich o f the species was best adapted to a Bermudagrass 
d ie t .  The greatest nymphal m o rta lity  o f M . femurrubrum (68%) occurred in the 
th ird  and fourth instars when nymphs were reared on coastal Bermudagrass and 
in the second (51%) and th ird  (68%) when comparable nymphs were reared on 
common Bermudagrass. Nym phal m o rta lity  o f D . v ir id is  was highest in the f if th  
instar (92%) for nymphs reared on coastal Bermudagrass and 96% for those reared 
on common Bermudagrass. Comparison o f the two species using lo ngev ity  as a 
c r ite r io n  ind ica ted  that D. v ir id is  was be tte r adapted for existence on a Ber­
mudagrass d ie t than was M . femurrubrum.
The absence o f an essential nu trien t in the Bermudagrass diets is 
re fle c ted  in d ifferences in rate o f development o f D . v ir id is . F ifth  instar D . 
v ir id is  nymphs reared on the Bermudagrass d ie t requ ired 7 days more deve lop ­
mental tim e in the stadium than d id  comparable nymphs reared on Bermudagrass 
plus weeds. Evidence for the lack o f an essential nu trien t is also re fle c ted  in 
the duration o f the a d u lt stage. Adults o f M . femurrubrum and D. v ir id is  
reared on Bermudagrass plus weeds survived s ig n if ic a n tly  longer than d id  
comparable stages reared e xc lu s iv e ly  on e ithe r o f the Bermudagrasses. A l­
though there were s ig n if ic a n t d ifferences in the duration o f the f if th  instar 
nymphal stage and also in the adu lt stage reared on e ith e r o f the diets e x c lu ­
s ive ly  o f Bermudagrass or Bermudagrass plus weeds, the mean longev ity  o f these
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grasshoppers d id  not d if fe r  s ig n if ic a n tly .  Ind iv idua ls o f both species reared on 
the Bermudagrass d ie t required longer periods o f tim e to  deve lop  w ith in  the 
f i f th  instar and survived fo r s ig n if ic a n tly  shorter periods o f tim e in  the adu lt 
stage than d id  com parable ind iv idua ls  reared on Bermudagrass plus weeds. 
M u lkern  and Toczek (1970) found tha t a lthough there were n o n -s ig n ifica n t 
d iffe rences in mean li fe  du ra tio n , the a d d itio n  o f aqueous p lan t extracts to  a 
basic d ie t cou ld  d ra s tic a lly  improve su rv iva l o f M . femurrubrum nymphs. 
A d d itio n  o f aqueous p lan t extracts to  the basic d ie t not on ly  improved surv iva l 
o f nymphs but also shortened th e ir deve lopm ent p e rio d .
The n o n -s ig n ific a n t d iffe rences in w e igh t g a in , T D N , and e ffic ie n c y  
o f conversion also fends to  ind ica te  tha t some necessary ing red ien t for growth 
and developm ent is no t present in the coastal or common Bermudagrass d ie ts . 
Lack o f  some essential growth substance in grasshopper d iets developed from 
several plants were also found by M u lke rn  and Toczek (1970). Smith (1959) 
considers the e ff ic ie n c y  o f conversion to  be one o f  the best o ve ra ll measures o f 
d ie ta ry  q u a lity  used in b io lo g y . The mean e ffic ie n c y  o f conversion fo r nymphs 
reared on the four diets averaged 8 .8 :1  fo r M .  femurrubrum and 8 .9 :1  fo r D . 
v ir id is .  These data are s im ila r to  the e f f ic ie n c y  o f conversion ratios o f 8 .9 :1 , 
9 .1 :1 ,  and 10.4:1 obta ined by Smith (1959) when M . b ilitu ra tu s  nymphs were 
reared on w hea t, oats, and western wheatgrass, re s p e c tive ly . Davey (1954) 
c a lcu la te d  an e ff ic ie n c y  ra tio  o f 4 .5 :1  fo r S. gregaria  feeding on m ixed grasses, 
and Smith (1959) ca lcu la ted  a lower va lue  o f 2 .34 :1  fo r Carausius morosus
feed ing on iv y  from work published by Lafon. Smith also ca lcu la te d  an e f f i ­
c ie n cy  o f conversion ra tio  o f 14.40:1 fo r Chorthippus albom arginatus reared on 
Bromus inermis Leys from work by Rubtzov (1932).
The percent TDN for coastal Bermudagrass, common Bermudagrass, 
coastal Bermudagrass plus weeds, and common Bermudagrass plus weeds was 2 4 .0 , 
2 5 .6 ,  2 6 .8 , and 2 5 .6 , respective ly  when they were fed to  M . femurrubrum and 
2 6 .0 ,  2 6 .7 ,  2 7 .8 ,  and 2 7 .1 ,  re sp e c tive ly , when they were fed to  D . v ir id is .  
M u lkern  and Toczek (1970) ca lcu la te d  a mean TDN o f 43%  fo r M . femurrubrum 
reared on the basic m erid ic  d ie t w ith  no change in the va lue when p lan t extracts 
were added. The main ingredients o f th e ir  basic d ie t were ce llu lose  powder, 
sucrose, case in , brewers yeast, and co rn . Davey (1954) ca lcu la te d  a TDN 
va lue  o f 48%  fo r wheat bran fed to  S. gregaria  and Smith c a lcu la te d  a value 
o f  32%  for young wheat leaves when fed to  M . b ilitu ra tu s . The values obta ined 
by  M ulkern  and Toczek and by Davey are much h igher than those obta ined by 
Smith and those in th is study. These d iffe rences may be due in part to  the 
nature o f the d ie ts . Those used by M u lke rn  and Toczek and by Davey are both 
re fined  m e rid icd ie ts  and are low  in ind ig es tib le  m ate ria l w h ile  those used by 
Smith and in th is study were composed e xc lu s ive ly  o f the leaves o f  green p lan ts .
The bioassay fo r preference using aqueous and acetone extracts o f 
coastal and common Bermudagrass showed n o n -s ig n ifica n t d iffe rences between 
the tw o Bermudagrasses. The methods o f  e x tra c tio n  and preparation could have 
e lim in a te d  or a lte red  the a ttractiveness o f any h e a t- la b ile ,  v o la t i le ,  o r pH
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sensitive compounds in e ithe r o f the tw o Bermudagrasses. The preference o f 
both species o f grasshopper became more pronounced as the age o f the grass 
increased. During the firs t week o f growth the d ifferences in numbers o f grass­
hoppers feeding on each o f the four diets were n o n -s ig n ific a n t. As the plants 
matured the d ifferences in preference became more pronounced. When the 
plants were fu lly  mature ( fifth  week o f growth) the preference o f both species 
o f grasshopper was for common Bermudagrass over coastal Bermudagrass. How­
e v e r, when weeds were present in e ithe r o f the Bermudagrasses, there was 
always a s ig n if ic a n t preference fo r the Bermudagrass and weeds. There was no 
d iffe rence  in  preference between coastal Bermudagrass plus weeds and common 
Bermudagrass plus weeds. These data ind ica te  tha t the presence o f weeds in a 
f ie ld  provide a more desirable d ie t fo r the grasshoppers. The preference o f both 
species o f grasshopper fo r common Bermudagrass over coastal Bermudagrass in 
the f ie ld  also occurs under laboratory cond itions.
The pro te in  content o f the tw o Bermudagrasses decreased as the age 
o f the p lan t increased, but the d ifferences in p ro te in  content between the two 
grasses was n o n -s ig n ific a n t. There appeared to  be no co rre la tion  between the 
d iffe  ences in p ro te in  content o f the Bermudagrasses and the preferences o f both 
species o f grasshopper observed in the labo ra to ry . As the age o f the Bermuda­
grass increased, d ifferences in its fib e r content and shear strength were c lose ly  
corre la ted  w ith  the increase in preference fo r common Bermudagrass over coastal 
Bermudagrass. Since the grasshoppers showed no preference between extracts
43
o f coastal o r common Bermudagrass, i t  appears tha t the greater "toughness" o f 
coastal Bermudagrass more than tw o weeks o ld  was due to  its increased fib e r 
strength and shear s treng th . This may be the reason why common Bermudagrass 
was preferred by both species o f grasshopper.
Data from f ie ld  plots in d ica ted  tha t the estim ated popu la tion  density 
o f  M . femurrubrum was 1 0 .7  times as great in the f ie ld  o f common Bermuda­
grass plus weeds as in the f ie ld  o f coastal Bermudagrass. The estim ated popula­
t io n  density o f D_. v ir id is  was 12 .2  times as great in  the common Bermudagrass 
plus weeds as tha t in the coastal Bermudagrass. A lthough these f ie ld  data show 
a greater preference by the grasshoppers fo r common Bermudagrass plus weeds 
than was shown in the la b o ra to ry , o ther factors undoubted ly a ffec ted  the ra tio . 
The ra tio  o f populations between these tw o  fie lds  was probab ly  also a ffected  by 
the high m o rta lity  o f nymphs feed ing  e xc lu s iv e ly  on coastal Bermudagrass as 
observed e a r lie r  in  th is s tudy. The type o f u t i l iz a t io n  o f the tw o  fie lds  m ight 
also have a ffec ted  the popu la tions . The coastal Bermudagrass f ie ld  was being 
used con tinuously  fo r hay p roduction  p rio r to  the study w h ile  the  common 
Bermudagrass plus weeds f ie ld  was be ing used to  pasture a horse and i t  was also 
c lip p e d  o c c a s io n a lly .
The estim ated d a ily  y ie ld  losses were c a lcu la te d  using the popula tion 
density  estim ate o f  grasshoppers o f both species in  f ie ld  plots loca ted  in  Homer, 
Lou is iana. The mean d a ily  consumption o f food fo r the th ird  instar o f each 
species o f  grasshopper was m u lt ip lie d  by  the estim ated popu la tion  o f  th a t species
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per acre to  determ ine the estimated d a ily  y ie ld  loss per acre .
The mean d a ily  food consumption o f the th ird  instar nymph was used 
in these ca lcu la tio n s . This p a rticu la r nymphal period was selected because it  
was be lieved  tha t this stadium represents a m id -p o in t between the increasing 
food consumption o f each instar and a decreasing number o f ind iv idua ls  in 
each o lder stage o f g row th . The estimated popu la tion  density o f M . femurrubrum 
was 1683 per acre in the coastal Bermudagrass f ie ld  and 17,998 per acre in the 
common Bermudagrass plus weeds f ie ld .  This is an average loss per day o f 0 .6  
pounds per acre in the coastal Bermudagrass f ie ld  and 6 .3  pounds per acre in 
the common Bermudagrass plus weeds f ie ld  or a loss d iffe re n tia l o f 5 .7  pounds 
per acre per day. The estimated popula tion density o f D . v ir id is  in the coastal 
Bermudagrass f ie ld  was 1307 per acre and 15,919 per acre in the common Ber­
mudagrass plus weeds f ie ld .  The d a ily  loss to  D . v ir id is  was ca lcu la ted  to  be 
0 .4  pounds per acre in the coastal Bermudagrass f ie ld  and 4 .9  pounds per acre 
in the common Bermudagrass plus weeds f ie ld .  This is a d iffe rence  o f 4 .5  pounds 
per acre per day in the estimated y ie ld  loss. Thus, the estim ated popu la tion  o f 
both species o f grasshoppers in  Homer, Louisiana would consume 11 .2 pounds 
per acre dry w e igh t o f food d a ily  in the common Bermudagrass plus weeds f ie ld  
and 1 .0  pounds per acre dry w e igh t o f food d a ily  in the coastal Bermudagrass 
f ie ld  or a d iffe re n tia l y ie ld  loss o f 10.2  pounds per acre per day dry w e ig h t.
This estimated d a ily  loss is d ire c t ly  a ttr ib u ta b le  to  the greater popula tion 
density o f both species o f grasshoppers in the common f ie ld  due to  the presence
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o f weeds. During 1971, good q u a lify  Bermudagrass hay was se lling  for $40 .00  
a ton ($0.02 a pound) and the cost o f h e rb ic id ing  w ith  2 ,4 -d ich lo ro p h e n o xy  
ace tic  acid was estimated to  be $1 .50 per acre in c lu d in g  labor. Thus, the 
amount o f grass saved every e igh t days by m a in ta in ing  a w eed-free  f ie ld  of 
Bermudagrass would offse t the expense o f one he rb ic id a l a p p lica tion  per acre .
There are other factors o f econom ic importance to  be considered. 
Hay buyers w i l l  not pay as much for weedy Bermudagrass hay as for a ba le  o f
w eed-free  Bermudagrass hay and the weeds in the f ie ld  compete w ith  the
Bermudagrass fo r nu trien ts , m oisture, and sun ligh t thereby reducing y ie lds .
The high leve l o f m o rta lity  and g rea tly  reduced longev ity  o f adults o f  both 
species o f grasshoppers reared on diets composed so le ly  o f e ith e r Bermudagrass 
tremendously reduced the popu la tion  density .
The th e o re tica l change in M . femurrubrum populations w ith  tim e as 
in fluenced by the presence o f weeds in the Bermudagrass fie lds  is presented in  
Table X V . This th e o re tica l popu la tion  change is based on the fo llo w in g  
assumptions:
1 . the sex ra tio  is 1 :1
2 . the females lay 1 egg pod
3 . there is an average o f 24 eggs per pod (S ho tw e ll,
1941)
4 .  the average m o rta lity  for each o f the four diets 
obta ined in  the laboratory fo r M . femurrubrum
5 . there is an in it ia l popu la tion  o f one adu lt per 
square foo t
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6 .  there are no o the r factors causing m o rta lity .
In coastal Bermudagrass fie ld s  the popu la tion  density would decrease 64% per 
generation and by the end o f the tenth generation the popu la tion  density would 
be 0.0001 per square fo o t. The popula tion w ould  decrease 18% in the common 
Bermudagrass fie lds  and the popula tion density would be 0 .0 5  adults per square 
foo t at the end o f the tenth gen e ra tion . Thus, it  is th e o re tic a lly  possible to 
e lim in a te  losses o f  grass to  M . femurrubrum and D . v ir id is  by maintenance of 
w eed-free  coastal and common Bermudagrass fie ld s .
The popu la tion  o f grasshoppers in  the coastal Bermudagrass plus weeds 
would  increase by 612% each generation and the theo re tica l popula tion density 
at the end o f the ten th  generation w ou ld  be 1 2 ,0 4 2 ,1 1 8 .7 9  per square foot and 
in a f ie ld  o f common Bermudagrass and weeds w ould  increase by 660% to  a 
density o f 2 3 ,7 6 2 ,1 1 6 .2 9  per square foo t at the end o f the tenth genera tion .
As can be determ ined from the preceding ca lcu la tio n s , the absence 
o f weeds from coastal or common Bermudagrass fie lds  has a subsequent deleterious 
e ffe c t on populations of M . femurrubrum and D . v ir id is .  In this study the re ­
moval o f weeds from fie lds  o f  coastal o r common Bermudagrass apparently removed 
some essential component from the d ie t  o f M . femurrubrum and D. v ir id is .  The 
removal o f th is essential nu trien t from the d ie t resulted in a h igher m o rta lity  and 
shorter adu lt stage in both species o f  grasshopper and should therefore reduce the 
po ss ib ility  o f successful popu la tion  m aintenance.
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The concept o f  e c o lo g ic a l d iv e rs ity  in  entom ology is genera lly  con­
cerned w ith  the e ffe c t o f th is d ive rs ity  on preda tor-parasite  populations and 
th e ir  in te ra c tio n  w ith  a g r ic u ltu ra l pests. Van Emden (1964) believes the pest 
problems in the U .S . "w h ich  so much exceed those o f G reat B rita in " can be 
p a rtly  a ttr ib u te d  to  our large scale m onocultures. He points out tha t in England 
sm all acrage plots are never fa r from the b e n e fic ia l e ffects o f  un cu ltiva te d  land . 
He supports th is statement w ith  data showing the e ffe c t o f syrphids and 
c o c c in e llid s  from u n cu ltiva te d  areas on aphid populations in fie lds  o f brussels 
sprouts (van Emden, 1965). H ow ever, W ay (1965) disagrees w ith  the concept 
o f  a g r ic u ltu ra l d ive rs ity  reducing  pests and be lieves tha t u n cu ltiva ted  land holds 
pests w h ich  can then invade c u lt iv a te d  land .
The results o f th is  study in d ica te  tha t d ive rs ity  o f an agroecosystem 
invo lves more than just the predators and parasites. This study tends to  show 
th a t food may also be a lim it in g  fac to r th a t needs consideration in the o ve ra ll 
v ie w  o f  d iv e rs ity . The high m o rta lity  o f  both species o f grasshopper reared on 
e ith e r Bermudagrass and the resu ltan t increase in su rv iva l when weeds replaced 
2 0 -2 5 %  o f the Bermudagrass in  the d ie t ,  w ou ld  tend to  in d ica te  tha t a diverse 
(weedy) agroecosystem provides fo r a g reater grasshopper popu la tion  than does 
w e ed -free  Bermudagrass. In th is study the predators and parasites were not 
s tu d ie d , but d ie ta ry  lim ita tio n s  w h ich  caused the h igh m o rta lity  apparen tly  were 
the lim it in g  fac to rs . It is essential tha t entom ologists should remember th a t the 
environm ent is d iv id e d  in to  fou r ca tegories: (1) w ea the r, (2) fo o d , (3) o ther
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plants and anim als, and (4) a p lace to  liv e  (Rolston and M cC oy , 1966). From 
the laboratory data obta ined in th is study w h ich apparently  is su ffic ie n t to  
exp la in  popu la tion  d ifferences between weedy Bermudagrass fie lds  and w eed- 
free Bermudagrass f ie ld s , food was the lim itin g  fac to r fo r D . v ir id is  and M . 
femurrubrum in this p a rticu la r agroecosystem thus reducing the importance o f 
the o ther th ree . It must be em phasized, how ever, tha t "d iv e rs ity "  refers to  a ll 
four factors and to  genera lize  for a ll agroecosystems everywhere is extrem ely 
dangerous and can g ive rise to  erroneous theories.
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TABLE X V .
Theore tica l change in M . femurrubrum populations w ith  tim e as in fluenced  by 
the presence o f weeds in Bermudagrass f ie ld s .
N o . adults /  square foo t
G eneration
Coastal
Bermudagrass
Common
Bermudagrass
Coastal Bermuda­
grass & weeds
Common Berrru 
grass & weei
1 1 1 1 1
2 .36 .72 6 .12 6 60
3 .13 .52 37 .45 43 .56
4 .05 .37 229 .19 287 .49
5 .02 .27 1 ,4 0 2 .6 4 1 ,897 .43
6 .006 .19 8 ,5 8 5 .1 5 12 ,523 .03
7 .002 .14 5 2 ,5 3 4 .9 9 8 2 ,6 5 1 .9 9
8 .0008 .100 3 2 1 ,5 7 4 .1 3 5 4 5 ,50 3 .13
9 .0003 .07 1 ,9 6 7 ,6 6 6 .4 7 3 ,6 0 0 ,3 2 0 .6 5
10 .0001 .05 1 2 ,0 4 2 ,1 8 8 .7 9 2 3 ,7 6 2 ,1 1 6 .2 9
CONCLUSIONS
1 . There were h igh levels o f m o rta lity  in both species o f grasshoppers 
reared on diets restric ted  to  coastal or to common Bermudagrass.
2 . The preference o f M . femurrubrum and D . v ir id is  for common over 
coastal Bermudagrass is probably due to  the increase in "toughness" o f the grass 
due to  increased f ib e r con ten t.
3 . The m aintenance o f w eed-free  fie lds o f e ithe r coastal or o f 
common Bermudagrass would reduce damage caused by M . femurrubrum and D. 
v ir id is  since ne ithe r species appears to  be capable o f deve lop ing damaging 
populations in w eed-free  fie lds  o f e ithe r Bermudagrass.
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SUMM ARY
M . femurrubrum and D . v ir id is  suffered very high m o rta lity  when 
reared on e ith e r coastal o r on common Bermudagrass e x c lu s iv e ly . This m orta l­
i t y  was reduced by  approx im ate ly  50%  w ith  the substitu tion o f 20 -25%  o f the 
Bermudagrass d ie t w ith  weeds. This substitu tion  also s ig n if ic a n tly  lengthened 
the a d u lt lo n g e v ity .
N o  chem ica l was found whose presence or absence cou ld  exp la in  
the preference o f both species o f  grasshoppers fo r common Bermudagrass over 
coastal Bermudagrass. The probable cause o f  th is preference is the increase in 
"toughness" o f the plants due to the increase in f ib e r  co n te n t.
M a in tenance o f  w e ed -free  fie lds  o f Bermudagrass should decrease 
losses o f  Bermudagrass because o f  increased m o rta lity  o f the grasshoppers.
The estimated d a ily  losses per acre w ith  a popu la tion  density e s ti­
mated to  be 0 .1 2  Mi. femurrubrum and 0 .0 9  D. v ir id is  per square fo o t is 1 .0  
pound dry w e igh t d a ily  in  a v ir tu a lly  pure stand o f coastal Bermudagrass. In 
a w eedy common Bermudagrass f ie ld ,  the popu la tion  was estim ated to  be 1 .26  
M . femurrubrum and 1 .14  D . v ir id is  per square foo t and they w ou ld  cause a 
d a i ly  loss o f  11 .2  pounds dry w e igh t per a c re .
The high m o rta lity  in  both species o f grasshoppers reared on diets o f 
e ith e r coastal or common Bermudagrass w ou ld  th e o re tic a lly  cause e ra d ic a tio n . 
The populations o f  M .  femurrubrum decreased by  64%  each genera tion  when
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reared on coasfal Bermudagrass, 18% per generation when reared on common 
Bermudagrass; and increased by 612%  on coastal Bermudagrass and weeds and 
660% on common Bermudagrass and weeds w ith  each g e n e ra tio n . These data 
ind ica te  tha t ne ithe r M . femurrubrum nor D . v ir id is  cou ld  m a in ta in  a popu la ­
t io n  in stands o f pure Bermudagrass.
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Appendix I. Duration of nymphal instars and adult stage in 
days of D. viridis reared on coastal Bermudagrass.
SECOND INSTAR
replication 1 2 3 4 5 6 7 8 9 1(
1 5 5 4 7 4 7 6 7 8 7
2 7 6 5 6 6 6 6 5 6 10
3 6 7 7 7 5 7 5 7 5 6
4 8 8 6 8 7 7 6 4 7 7
5 7 7 6 7 5 5 4 7 7 10
6 6 5 7 6 8 7 8 6 6 7
7 5 6 4 5 7 6 6 6 5 7
8 4 5 4 7 7 7 6 8 8 6
9 5 7 8 4 5 6 6 5 8 5
10 6 6 7 8 6 7 7 5 6 6
11 4 6 6 4 7 8 8 8 7 4
12 7 7 6 6 7 4 4 5 6 7
13 7 8 8 5 7 7 8 5 7 6
14 8 7 7 8 8 6 7 9 8 9
15 7 6 8 6 7 6 9 8 7 6
16 6 5 6 6 8 7 9 7 7 7
17 5 7 6 4 7 •i 5 7 6 7 6
18 7 6 5 6 4 6 7 4 5
19 7 7 8 7 6 7 6
20 5
individual
N = 189
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Apendix I . continued
1 2
THIRD INSTAR 
3 4 5 6 7 8 9 10
1 4 9 7 7 6 7 5 7 7 7
2 8 6 8 7 6 4 9 8 6 4
3 5 7 8 7 7' 8 5 •* 5 6
4 8 7 6 6 8 6 8 6 7
5 6 5 7 6 6 9 6 7 7
6 7 8 7 9 5 6 8 6 8
7 8 7 7 9 7 7 8 5 8
8 8 5 7 6 5 6 8 10 7
9 6 6 6 7 7 8 7 7 9
10 7 8 8 4 7 7 7 9 6
11 7 8 7 6 5 6 6 6 8
12 7 6 5 6 7 9 8 7 5
13 6 7 7 7 6 6 8 8 7
14 8 8 6 6 8 7 6 8 9
15 7 8 6 7 8 6 4 7 6
16 7 6 8 7 5 7 7 7 7
17 7 6 6 6 8 6 5 5.
18 8 7 7 7 8 8 6
19 8 8 8
N = 165 •
FOURTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 8 9 8 6 10 6 8 6 5 8
2 6 8 7 6 7 8 9 6 10 7
3 8 5 7 5 8 9 7 6 10
4 7 6 8 11 7 8 8 9 8
5 10 8 9 6 7 11 6 7 9
6 8 8 9 5 9 7 6 9 6
7 6 6 10 6 6 9 9 8 5
8 6 7 9 8 8 8 6 7 7
9 7 6 8 8 7 6 7 6 8
10 9 8 10 7 7 9 7 6 8
11 8 8 7 8 6 6 6 7 6
12 7 10 8 8 9 9 8 8 9
13 9 9 8 8 8 9 9 9 9
14 6 8 8 8 7 8 6 8 7
15 7 7 9 7 7 6 8 11 8
16 6 7 7 7 7
17 8 6 7 6
N = 152
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Appendix I .  continued
FIFTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 14 21 9 10 22 11 8 17 16
2 17 16 17D 14 21 20. . 12 20 17
3 16 17 18 16 20 17 16 21 16
4 12 12 13 20 11 19 17 27 18
5 20 19 15 17 22 12 19 16 22
6 17 17 14 16 17 23 14 12
7 25 12 15 18 21 18
8 26 11 14 15 15
9 11 18 17 19
10 19 17 14
N = 74
ADULT
10
1-2 48
2-2 38
3-2 37
1-3 32
1-4 32
2-4 34
1-7 31
2-7 40
1-9 44
1-10 43
1 3 4 2 4
2 2 1 4
3 1
N = 10
379 37 .9±5.7
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Appendix II. Duration of nymphal instars and adult stage in days 
of viridis reared on coastal Bermudagrass and weeds.
SECOND INSTAR
replication 1 •2 3 4 5 6 7 8 9 10
1 5 7 8 7 7 10 6 7 6 8
2 8 6 9 7 4 6 5 6 7 7
3 7 6 8 7 5 6 8 7 7 9
4 7 6 8 6 7 9 8 7 9 10
5 6 5 5 8 6 6 8 7 5 8
6 6 7 9 8 5 6 9 5 6 6
7 8 10 7 5 6 7 6 4 8 5
8 4 8 6 7 7 7 5. 8 6 7
9 7 9 6 9 7 7 7 6 6 7
10 7 7 5 6 9 4 8 4 8 10
11 6 7 6 4 6 9 5 8 7 7
12 8 5 9 5 10 6 7 7 ' 7 7
13 5 8 7 8 7 7 8 5 6 9
14 11 6 5 7 6 5 8 8 4 6
15 4 13: 4 7 8 6 7 9 6 8
16 8 5 12 9 8 7 8 8 9 5
17 6 6 4 10 7 8 6 6 . 6 7
18 9 7 8 8 8 7 7 5 5 6
19
20
4 7 8
7
9 7
5
6
10
5 6 7 5
individual
N = 193
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Appendix I I .  continued
THIRD INSTAR
1 2 3 4 5 6 7 8 9 10
1 6 7 4 8 8 8 9 7 11 8
2 7 8 8 9 5 7 7 9 6 8
3 8 7 10 8 9 ■ 5 8 8 7 8
4 9 9 9 7 8 6 9 6 8 7
5 7 7 7 8 9 9 6 7 6 7
6 7 7 5 8 8 5 6 7 7 6
7 9 9 6 8 6 9 8 9 7 8
8 5 8 9 7 7 - 7 7 7 6
9 8 9 7 10 7 8 5 8 6 6
10 11 11 5 12 8 6 9 4 8 5
11 9 8 8 8 8 7 7 5 7 9
12 5 7 8 11 6 6 7 7 6 6
13 9 6 9 6 7 8 6 6 7 9
14 5 9 7 0> 7 8 8 8 . 6 5
15 6 7 9 6 8 4 9 7 4 6
16 9 8 8 8 5 7 6 7 7 6
17 6 8 7 6 8 8 5 6
18 9 6 8 7 7 8
19 6
175
FOURTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 7 7 8 8 10 6 6 7 11 6
2 8 7 6 11 8 7 7 10 6 11
3 10 6 9 7 7 9 7 6 9 7
4 9 10 7 9 6 9 5 9 7 6
5 8 9 9 8 8 9 8 6 8 9
6 7 10 5 8 6 10 4 7 7 8
7 7 9 7 9 7 8 8 7 6 6
8 7 9 5 8 8 8 7 5 5 7
9 8 6 9 7 9 8 7 9 7 8
10 6 8 8 7 4 9 6 9 8 6
11 8 12 5 10 8 9 8 8 7
12 6 6 9 6 7 7 8 11 6
13 7 11 7 11 7 9 8 7 7
14 7 8 7 9 8 7 8
15 9 8 12 8 9 6 9
16 6 9 11
N » 143
61
Appendix I I .  continued
FIFTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 8 8 5 7 7 7 8 7 7 9
2 9 9 6 5 6 5 9 10 9 9
3 8 7 8 9 8 7 8 6 8 8
4 9 7 6 7 7 6 9 10 8 6
5 7 6 10 8 6 6 9 4 7 10
6 7 5 7 7 7 7 7 9 9 7
7 8 7 6 7 6 8 8- 8 5 9
8 9 6 7 6 5 6 7 6 7 6
9 8 4 7 5 7 7 6 7 7 7
10 8 5 10 6 10 6 8 8
11 8 7 8 6 6 7
12 6 8 7 . 8
13 9 8
14 11
N <= 111
ADULT
1 2 3 4 5 6 7 8 9 10
1 16 21 21 13 13 19 13 17 15 12
2 13 18 17 22 18 11 18 16 14 10
3 20 21 20 11 17 13 17 18 17 16
4 19 19 11 22 12 15 10 17 13 15
5 16 17 18 17 24 16 13 15 14 16
6 17 12 13 15 17 26 16 11 16 17
7 19 19 18 16 16 19 15 13 12 14
8 12 13 17 15 17 17 17 11 14
9 15 16 8 27 12 19 19
10 20 20 25 25 17 21
11 15 16 23
12 18 15
N = 109
62
Appendix III. Duration of nymphal instars and adult stage in days of 
D. viridis reared on common Bermudagrass.
SECOND INSTAR
1 2 3 4 5 6 7 8 9 1C
1 8 6 7 5 8 7 <1 8 4 8
2 5 4 8 6 6 5 7 5 6 8
3 8 6 8 7 7 6 6 5 7 7
4 7 5 6 7 5 8 5 4 5 5
5 6 8 7 6 6 9 7 7 6 6
6 7 7 7 8 6 6 6 6 8 8
7 8 6 12 9 8 4 8 6 7 7
8 7 8 8 7 7 7 7 7 9 5
9 6 9 8 6 7 9 9 7 6 7
10 11 7 8 6 7 8 6 9 8 8
11 5 8 6 4 9 7 7 7 5 7
12 6 7 12 9 8 6 8 9 • 6 8
13 7 9 7 7 9 9 5 7 7 8
14 6 8 8 7 8 4 7 7 6 11
15 8 7 6 7 10 7 8 10 12 7
16 8 6 5 9 6 4 9 10 9 6
17 9 7 7 4 8 9 6 7 8 8
18 6 9 6 11 7 9 7 7 8 6
19
20
7
6
10 7 5 8 5 7 6 4
N = 197
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Appendix I I I .  continued
THIRD INSTAR
1 2 3 4 5 6 7 8 9 10
1 9 8 9 7 8 7 7 10 7 9
2 6 7 10 6 9 8 8 8 10 8
3 9 8 7 7 8 9 9 8 9 7
4 6 6 10 7 8 10 6 8 7 8
5 8 10 8 8 8 9 9 11 9 9
6 10 9 6 5 7 8 8 6 8 7
7 7 8 6 8 9 7 7 8 9 8
8 9 9 6 11 9 8 6 8 10 7
9 6 7 9 7 11 9 9 6 7 8
10 8 7 8 7 9 8 8 7 8 11
11 7 9 9 7 8 6 6 8 . 8 8
12 6 8 7 8 7 8 8 9 7 7
13 7 6 9 6 10 7 10 7 9 6
14 8 7 6 7 6 8 8 5 9 7
15 7 7 7 6 8 10 6 9 7 8
16 11 6 9 7 8 7 6 9 7
17 7 6 7 6 7 9 7 8
18 9 8 6 9 8 5
19 10
N = 174
FOURTH INSTAR
1 2 3 4 5 6 7'-, 8 9 10
1 9 4 5 7 9 6 7 7 9 7
2 6 8 7 7 6 8 8 9 8 8
3 7 7 9 10 6 7 9 8 7 6
4 8 8 9 7 7 11 6 9 11 9
5 10 7 8 10 8 6 8 8 8 7
6 6 8 8 9 9 7 7 9 8 7
7 8 7 8 8 6 7 7 7 7 8
8 7 9 11 8 7 8 6 10 7 10
9 8 8 10 9 9 8 8 8 7 7
10 5 8 7 7 11 6 8 8 8 9
11 7 6 8 8 9 9 10 9 6 7
12 8 10 7 6 8 10 6 7 8 8
13 6 7 8 9 7 7
14 6 6
15 7 8
16 9
17 7
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Appendix I I I .  continued
FIFTH INSTAR
. . . .  1 • '2 3 4 5 6 7 8 9 10
1 8 9 15 16 19 16 18 26 12 21
2 16 12 14 27 17 17 22 15 17 22
3 16 17 19 16 16 17 11 16 19 24
4 11 18 14 17 20 15 10 25 18 21
5 19 15 13 15 18 14 13 17 19 19
6 13 12 18 13 25 13 19 18 12
7 12 12 23 12 11 12 16 11
8 16 11 9
N = 71 •
ADULT
1 2 3 4 5 6 7 8 9 10
N = 4 1-2 29
1-9 35
2-9 45
3-9 43
152 = 3 8 .0 ± 7 .4
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Appendix XV. Duration of nymphal instars and adult stage in days of 
D. viridis reared on common Bermudagrass and weeds.
.'SECOND IN STAR
1 2 3 4 5 6 7 8 9 10
1 7 7 7 8 8 8 9 9 7 6
2 6 10 5 6 5 7 8 8 7 7
3 7 7 8 6 9 7 6 . 6 8 9
4 9 8 6 12 6 6 7 9 8 7
5 8 7 7 5 8 8 9 7 8 5
6 6 7 7 9 7 6 6 5 6 7
7 9 9 9 6 7 8 9 6 8 7
8 8 8 6 6 8 7 7 8 6 7
9 9 7 8 6 9 8 8 7 • 9 8
10 7 7 7 6 9 7 7 8 9 5
11 10 8 8 8 8 3 9 7 7 11
12 8 8 6 11 7 6 8 9 6 7
13 9 7 6 8 6 5 7 7 5 4
14 7 5 6 9 8 8 4 7 6 8
15 9 10 9 7 7 6 8 7 8 6
16 8 7 7 7 8 8 7 7 6 8
17 6 6 7 5 • 7 6 10 6 7 8
18 8 6 7 4 8 10 6 10 8 7
19 9 7 9 8 6 7 7 7 9 9
20 6 5 11 7 8 6 8
N = 197
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Appendix XV. continued
' THIRD INSTAR
1 2 3 4 5 6 7 8 9
1 7 6 9 6 8 7 7 9 8
2 5 8 6 9 7 10 5 9 7
3 5 7 6 6 7 8 8 8 9
A 7 8 7 9 11 7 5 6 7
5 8 4 5 8 5 8 5 7 6
6 6 9 8 6 7 6 7 7 6
7 6 7 7 7 7 5 7 6 7
8 8 7 6 9 7 6 8 7 7
9 7 8 7 10 8 6 5 7 6
10 7 7 5 7 7 6 8 . 8
11 10 7 7 7 5 6 7 8
12 5 7 9 6 7 6 6 10
13 7 8 9 6 7 7 6 8
14 7 8 6 9 5 6 6
15 5 5 6 7 6 5 7
16 9 7 6 7 9 6
17 8 7 7 9 9 8
18 6 7 10 5 7
19 7
N = 165
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Appendix IV. continued
FOURTH INSTAR
1 2 3 4 5 6  7 8  9 10
1 8 7 7 8 10 7 4 8 7 11
2 7 7 6 7 9 10 5 9 9 6
3 9 7 8 9 8 4 7 5 8 5
4 8 6 7 6 6 7 8 7 9 6
5 10 6 7 7 0 5 5 7 6 8
6 7 8 7 8 7 7 9 6 7 7
7 7 9 5 5 8 6 8 9 8 6
8 6 8 6 8 7 7 9 7 6 5
9 6 8 7 6 7 8 6 6 6 7
10 6 9 6 9 9 7 7 8 10
11 7 8 7 7 10 8 9 7 6
12 6 6 4 6 7 8 7 ' 7 8
13 8 7 6 6 8 8 9 ‘ 8 8 -
14 7 5 8 9 9 7 8 9
15 7 7 6 10 7 7 8 9
16 7 6 6 6 7 8 6
17 7 6 7
N = 153
FIFTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 8 6 9 7 7 6 8 6 6 7
2 7 9 6 8 8 7 7 11 10 10
3 8 9 8 8 7 7 6 9 6 8
4 9 9 8 6 7 7 9 8 8 7
5 8 8 8 8 5 9 7 7 9 7
6 7 6 6 8 8 7 4 7 8 9
7 6 10 5 7 10 9 7 5 8 8
8 9 7 8 7 9 9 8 6 6 6
9 5 8 9 12 10 7 6 11 9
10 8 6 9 8 7 9 7 7 14
11 8 8 5 11 8 9
12 9 7 6 8 6 5
13 7 6 7
14 6
15 8
N = 118
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Appendix V. Duration of nymphal in s ta r s  and adult sta g e  in  days of 
M. femurrubrum fed on c o a s ta l Bermudagrass.
' SECOND INSTAR
R ep licate 1 •2 3 4 5 6 7 8 9 10
1 8 8 5 7 4 12 5 11 8 9
2 9 7 7 8 8 7 7 11 4 8
3 7 5 6 6 8 6 10 8 7 5
4 5 8 6 9 5 5 5 9 7 11
5 6 7 9 8 7 6 8 7 9 6
6 7 6 9 7 6 7 9 6 5 5
7 6 7 5 6 6 8 6 6 6 10
8 5 6 11 5 14 9 6 5 6 9
9 6 6 7 6 11 6 7 7 7 8
10 7 6 5 7 9 8 5 4 9 7
11 8 9 8 7 7 8
12 12 9
N = 108
THIRD INSTAR
1 2 3 4 5 6 7 8 9 10
1 8 7 6 7 8 7 9 10 7 11
2 6 6 9 5 7 8 6 9 7 4
3 9 5 7 8 10 11 9
4 6 7 9 7
5 12 9
6 8
7 7
N = 35
FOURTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 8 9 7 10 7 9 8 5 9 10
2 8 10 6 10 7 8 10 9
3 9 7 8 9 8
N » 24
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Appendix V
1
2
N = 11
1
2
N = 6
. continued
FIFTH INSTAR
1 2  3 4 5 6 7 8 9 10
13 12 8 11 10 11 10 10 9 12
10
ADULT
1 2  3 4 5 6 7 8 9 10
4 3 4 5 1
2
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Appendix VI. Duration of nymphal instars and adult stage of M. 
femurrubrum fed on coastal Bermudagrass and weeds.
SECOND INSTAR
No./Rep. 1 2 3 4 5 6 7 8 9 10
1 4 5 10 9 7 7 4 7 7 8
2 7 5 6 6 8 6 10 8 7 5
3 7 6 9 8 7 7 9 6 7 5
4 9 6 5 6 9 13 10 5 6 5
5 7 8 7 6 6 7 6 7 6 11
6 6 6 11 7 10 7 7 7 9 10
7 5 8 6 11 7 9 6 5 6 6
8 5 6 6 6 5 6 6 8 9 13
9 6 7 5 7 6 8 7 6 6 7
10 12 6 9 6 7 5 7 8 6 6
11 7 6 5 7 9 8 5 4 • 9 7
12 8 7 7 6 7 6 6 7 7 6
13 7 9 5 8 9 8 7 5 6 7
14 9 7 9 10 8 4 7 6 7 8
15 7 8 7 5 7 6 4 6 8 7
16 5 8 6 8 6 7 5 7 6 9
17 7 6 6 6 5 12 6 8 5 6
18 5 11 5 6 12 9 7 7 10 8
19 7 8 8 7 6 7 8 6 9 7
20 7 9 8 9 7 6
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Appendix VI. continued
THIRD INSTAR
1 2 3 4 5 6 7 8 9 10
1 8 10 7 7 7 9 6 7 11 6
2 7 8 9 6 5 9 7 7 5 7
3 6 9 7 7 7 8. 6 6 6 6
4 7 8 6 9 4 7 8 5 8 7
5 9 7 6 8 6 6 9 7 7 8
6 8 9 6 5 8 6 7 8 5 7
7 7 7 8 9 9 7 8 7 6 11
8 5 8 7 8 8 6 8 7 10 6
9 7 6 9 11 9 6 9 9 9 8
10 10 11 5 8 7 8 6 7 7 8
11 8 9 11 7 6 8 12 7 ■ 8 7
12 8 12 9 8 9 9 9 9 8 9
13 6 5 7 7 7 9 8 7 6 8
14 9 5 7 8 9 10 9 12 10 8
15 6 6 9 5 7 8 6 9 7 4
16 8 7 6 8 7 9 10 7 11 8
17 6 8 7 6 6 7 9 7 9
18 9 6 7 8 8 7
19 • 8 7 10
N = 189
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Appendix VI. continued
FOURTH INSTAR
1 2 3 4 5 6 / 8 9
1 7 8 9 5 7 8 6 10 6
2 6 11 6 7 9 10 6 8 9
3 7 8 7 9 8 8 7 7 7
4 8 7 5 8 9 7 8 9 9
5 7 8 8 7 7 8 6 6 8
6 6 7 9 6 6 6 10 7 9
7 8 9 7 8 8 8 7 6 6
8 8 8 9 8 10 9 8 8 6
9 11 7 5 6 8 8 9 7 6
10 7 8 9 11 6 7 11 7 8
11 8 9 7 8 8 8 9 7 ■ 10
12 9 7 8 8 9 9 9 11 7
13 9 10 8 8 6 10 7 8 10
14 8 9 7 10 7 8 5 9
15 6 7 10 7 8 8 8 8 7
16 7 9 9 8 9 7 8 7 6
17 8 9 6 8 9 7
18
N = 178
O
O
v
l
O
O
^
O
'O
O
O
^
O
v
l
N
l
V
D
O
O
O
N
v
l
N
l
v
O
O
i
v
l
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Appendix V I. continued
FIFTH INSTAR
1 • 2 3 4 5 6 7 8 9 10
1 8 r.> 6 8 7 10 9 13 7 6
2 6 9 7 6 9 7 7 8 9 9
3 7 8 8 7 8 9 9 9 7 7
4 5 7 6 9 8 7 11 8 10 6
5 8 9 7 9 8 7 9 10 8 8
6 8 8 8 8 7 9 8 7 10 9
7 9 7 8 9 7 9 7 7 11 9
8 7 9 7 7 7 6 6 6 7 12
9 7 10 9 8 9 9 9 7 7 8
10 10 7 8 6 9 8 8 8 6 6
11 8 7 7 8 7 8 9 9 8 7
12 9 8 9 5 6 7 8 8 6
13 9 10 8 . 6
14 9
N = 122
1 2 3
ADULT
4
STAGE
5 6 7 8 9 10
1 18 10 9 19 17 13 14 18 19 17
2 . 16 19 18 18 21 16 15 17 17 16
3 12 22 20 7 19 14 17 12 13 17
4 9 21 17 17 23 17 12 8 20 12
5 20 30 20 18 16 16 11 25 18 18
6 17 17 14 16 27 15 17 9 26 9
7 21 21 16 13 11 9 14 26 12 20
8 18 24 13 8 9 17 7 13 25 21
9 18 17 27 12 4 8 16 22
10 12 19 30 12 . 24
11 17
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Appendix V II. Duration of nymphal in s ta r s  and adult stage in  days of 
M. femurrubrum fed on common Bermudagrass.
SECOND INSTAR
1 2 3 4 5 6 7 8 9 10
1 4 9 7 5 9 6 7 8 7 9
2 7 8 6 8 9 5 5 6 9 8
3 6 6 5 11 6 9 10 8 4 7
4 7 7 8 5 6 8 6 4 7 12
5 6 6 9 10 7 7 6 7 5 7 1
6 6 7 7 6 9 6 9 10 7 8
7 6 5 5 9 7 5 12 9 5 7
8 7 9 6 7 8 6 7 9 5 11
9 5 9 5 11 6 9 6 13 9
10 7 8 9 6 5
11 7 6 6
12 9
13 8 •
1 2
THIRD
3
INSTAR 
4 5 6 7 8 9 10
1 7 9 8 11 10 9 9 9 7 9
2 9 6 8 8 7 7 7 7 6 7
3 5 6 7 ■8 11 8 8 7
4 11 7 7 7 7 8 8
5 6 9
6 7
1 2
FOURTH 
3 4
INSTAR
5 6 7 8 9 10
1 7 8 9 7 8 9 8 10 7 9
2 8 7 9 6 9 5 6 11 6 8
3 8 9 7 11 10 8 8
4 6 7 6 7 9 10
5 9 6
6 6
FIFTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 13 18 12 10 10 18 12 11 8 12
2 19 18 19 7 7 14 12 10 12 17
3 20 20 12
4 9 18
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Appendix V II. continued
ADULT
  1 2 3 4 5 6 7 8 9 10
1 1 2 1  7 1 2 6 2 4
2 6 4 '
3 5
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Appendix V III. Duration of nymphal in s ta r s  and ad u lt s ta g e  in  days 
o f M. femurrubrum reared on common Bermudagrass and weeds.
SECOND'INSTAR
1 2 3 4 ' 5 6 7 8 9 10
1 7 6 8 8 9 7 7 8 6 9
2 9 5 10 7 9 6 6 6 7 8
3 5 7 5 6 7 6 6 9 8 8
4 8 6 9 7 7 5 8 6 9 6
5 5 9 8 10 8 9 4 9 7 7
6 8 6 8 5 9 6 6 5 11 7
7 5 7 6 7 6 8 8 8 7 10
8 7 6 7 8 9 8 9 8 7 6
9 6 8 5 7 7 7 6 6 . 7 6
10 5 7 5 9 6 7 8 5 8 7
11 7 7 6 6 7 7 6 9 10 8
12 6 8 8 7 9 8 11 5 9 6
13 7 9 7 7 5 7 7 7 7 8
14 7 7 6 6 7 7 8 4 6 8
15 6 6 5 8 5 9 7 7 10 7
16 7 7 7 6 6 4 6 6 8 7
17 6 5 7 9 7 8 7 8 6 9
18 8 7 6 6 6 7 9 9 8 6
19 7 7 10 7 5 8 7 6 6 6
20 6 6 6 8 9 8
N = 196
7
8
7
9
7
8
7
7
10
6
7
8
7
9
6
8
7
8
continued
THIRD INSTAR
1 2 3 4 5 6 7 8 9
10 7 8 7 9 6 7 5 10
7 9 8 9 7 9 8 6 4
8 7 9 6 8 6 8 9 9
6 7 6 10 7 7 5 6 8
10 6 9 7 8 7 7 8 6
7 8 6 8 6 9 6 8 6
9 6 9 7 10 8 7 6 6
7 8 7 6 6 6 7 7 7
8 8 9 6 7 7 7 6 7
6 6 4 8 6 8 8 8 • 7
6 6 7 7 8 6 5 7 6
7 9 6 9 7 7 6 7 8
7 7 9 5 5 6 9 6 5
6 7 5 8 6 8 6 6 6
5 6 9 6 6 7 7 8 6
7 5 6 8 8 6 8 7 8
10 8 6 7 7 7 8 6 4
8 5 6 10 6 7 6 8
7 6 7 8 7 7
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Appendix V III . continued
FOURTH INSTAR
1 2 3 4 5 6  7 8 9  1 0
1 8 6 7 7 6 10 7 6 7 6
2 4 7 7 8 9 8 6 8 5 7
3 9 6 8 6 10 8 9 7 8 6
4 6 7 9 8 8 8 7 9 7 7
5 8 8 7 7 9 7 7 8 6 8
6 9 6 6 10 7 6 9 8 9 9
7 7 8 9 7 10 7 8 9 8 9
8 7 7 8 6 8 10 9 7 8 5
9 7 5 8 8 8 8 8 9 8 7
10 9 7 6 9 7 5 7 8 6 11
11 6 8 9 6 7 9 8 7 8 6
12 8 9 7 8 7 6 5 7 5 8
13 5 6 8 7 6 8 6 8 • 6 8
14 7 4 9 9 7 7 4 8 7 5
15 9 8 7 10 7 5 6 7 8 8
16 5 6 8 7 6 7 8 8 5 6
17 6 7 7 7 8 5
18 8 5
N = 168
FIFTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 9 7 10 7 9 7 8 '” 11' J b
2 7 8 8 9 8 7 9 6 8 8
3 8 8 9 8 6 8 7 10 7 8
4 7 6 9 8 7 8 11 6 5 9
5 9 7 8 8 9 9 7 7 6 14
6 6 9 7 8 8 7 10 10 6 11
7 5 8 7 9 6 6 9 9 7 6
8 4 7 8 8 7 5 7 8 8 7
9 9 6 9 6 7 7 8 7 9 7
10 7 10. 8 12 8 6 9 8 9 5
11 8 8 10 9 8 6 8 9 8 6
12 6 7 6 11 10 5 6 7 6 8
13 6 7 10 9 7 8 7 7 9
14 8 9 7 8 7 8
15 9 9
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Appendix V III. continued
' ADULT
1 ----- 2 3 4
1 20 21 17 9
2 18 22 18 17
3 16 25 13 12
4 17 19 15 14
5 8 12 20 18
6 25 18 18 19
7 11 14 13 27
8 13 12 18 16
9 14 17 15 16
10 12 15 14 13
11 11 19
12
13
14
5 6 7 8 9 10
18 19 13 15 19 18
18 20 17 19 17 16
20 18 21 17 9 17
19 20 14 19 8 9
15 12 19 18 19 11
16 17 20 16 18 17
27 10 19 21 16 15
18 8 17 22 15 14
16 19 8 9 20 11
12 16 18 12 • 12 18
12 20 12 16
10 14
14
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Appendix IX. The weight' in  m illigram s of IK_ v ir id i s  nymphs and adu lts  
reared on c o a s ta l Bermudagrass in  the laboratory .
' SECOND INSTAR
R ep lica tio n 1 2 . 3 4 5 6 7 8 9 10
In d iv id u al
1 200 204 211 217 229 212 196 191 197 211
2 205 203 202 172 236 230 217 173 172 196
3 230 255 194 192 197 235 203 243 210 202
4 229 207 199 208 229 175 232 209.. 177 244
5 171 188 242 181 248 209 192 221 239 167
6 203 209 182 179 207 236 208 254 204 256
7 175 190 250 206 228 233 199 197 219 227
8 210 210 205 161 238 207 206 236 178 200
9. 160 194 208 196 230 239 192 221 168 212
10 183 203 231 245 208 201 198 196 229 183
11 227 182 163 177 251 249 238 203 246 204
12 240 187 210 206 241 208 207 255 213 249
13 214 212 187 204 214 222 213 202 196 201
14 212 208 232 255 170 239 168 230 209 197
15 241 178 205 180 204 194 220 231 213 171
16 187 203 215 251 206 246 163 171 207 203
17 242 179 220 191 181 251 172 216 165 186
18 204 201 197 238 242 232 168 177 217
19 201 222 161 205 181 191
N = 185
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Appendix IX. continued
THIRD INSTAR
R ep lica tion 1 2 3 4 5 6 7 8 9 10
Ind ividual
1 344 324 334 358 338 349 326 344 337 351
2 201 350 323 312 349 336 343 369 355 343
3 318 335 344 356 355 375 338 359 346
4 311 344 342 367 345 327 329 342 338
5 295 354 306 325 337 355 335 342 343
6 343 329 315 332 359 346 373 360 320
7 309 356 311 342 351 356 346 306 303
8 338 353 355 350 354 363 336 355 331
9 353 347 307 302 307 347 366 353 348
10 348 359 315 353 315 340 349 308 353
11 331 339 326 355 327 353 351 351 339
12 303 349 347 304 347 359 363 342 321
13 320 358 355 362 350 355 350 333 343
14 343 309 319 322 353 349 352 327 315
15 338 347 314 358 363 361 367 367 331
16 333 327 325 356 341 337 340 356 319
17
18 
19
346
326
335 305
323
355
346
350
356 348
357
339
332
358
311
344
■ /
N » 162
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Appendix IX. continued
FOURTH INSTAR
R ep lica tion  .............. 1 2 3
Ind ividual
1 446 397 437
2 433 427 442
3 426 458 439
4 418 433 417
5 399 437 446
6 442 427 441
7 440 415 431
8 399 407 428
9 426 429 436
10 445 440 405
11 451 426
12 443 437
13 434
14 441
N = 118
4 5 6 7 8 9 10
409 441 433 419 435 428 436
428 496 432 426 458 440 433
437 417 438. 441 432 409
441 440 434 432 431 426
442 427 440 430 417 421
432 417 428 433 435 447
443 435 439 428 419 429
417 406 431 416 445 422
429 399 426 422 419 441
431 441 448 443 425 437
434 462 437 439 435 432
441 447 441 440 ' 417 426
461 451 443 429
439 436 431 417
FIFTH INSTAR
R ep lica tion _________1____ 2____ 3____ 4____ 5____ 6____ 7____ 8____ 9____ 10
Ind ividual
1 502 500 529 508 517 464
2 485 480 479
3 468
N = 10
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Appendix IX. Continued
ADULT
R ep lica tio n  ____ 1 2 3 4 5 6 7 8 9 10
Ind iv id u al
1 511 486 520 491 489 486
2 496 451 493
3 499
N = 10
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Appendix X. The w eight o f  D. v ir id l s  second, th ird , fo u rth , and 
f i f t h  in sta r  nymphs and a d u lts  reared in  the laboratory on c o a s ta l  
Bermudagrass and weeds.
• SECOND INSTAR
R ep lica te  1 2 3
In d iv id u a l
1 217 204 229
2 242 186 204
3 187 171 208
4 241 203 203
5 212 175 207
6 214 210 255
7 240 160 210
8 227 183 238
9 180 207 251
10 213 203 217
11 168 236 208
12 220 233 222
13 163 207 239
14 172 239 194
15 232 201 246
16 181 249 251
17 178 219 204
18 168 229
4 5 6 7 8 9 10
187 206 182 250 209 190 232
203 202 242 205 188 192 210
215 230 199 218 208 194 203
171 213 194 199 207 182 187
251 197 206 231 255 212 208
206 192 211 163 203 218 278
298 171 202 229 204 206 279
246 163 211 210 206 187 232
191 222 197 220 215 185 205
196 212 230 235 175 209 212
242 208 232 238 228 207 200
205 251 180 161 206 248 227
161 241 255 196 179 229 256
238 214 204 245 181 197 167
181 170 206 177 208 236 244
206 204 217 172 192 229 202
239 177 210 172 197 211 196
247 213 196 209 213 207
165 177 191 168
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Appendix X. continued
THIRD ' INSTAR
R ep lica te 1 2 • • 3 4 5 6 7 8 9 10
In d iv id u a l 351 339 348 331 363 349 321 317 349 350
1 340 358 345 351 325 343 331 309 358 301
2 336 333 310 320 326 336 351 343 310 335
3 341 350 334 347 341 339 317 355 329 341
4 349 353 329 354 335 336 305 348 330 322
5 320 331 346 356 356 319 355 369 333 329
6 350 320 349 319 355 320 325 320 361 343
7 330 366 355 348 337 351 327 353 349 351
8 322 329 349 346 347 359 347 346 343 345
9 333 357 327 333 346 341 351 323 338 349
10 350 351 308 359 357 346 339 357 341 340
11 320 349 339 347 343 329 344 346 339 320
12 349 345 343 329 351 345 349 341' 345 333
13 361 320 341 335 337. 320 339 351 349 357.
14 319 341 345 351 348 327 330 359 329 342
15 339 353 355 322 332 347
16
FOURTH INSTAR
R ep lica te 1 2 3 4 5 6 7 8 9 10
In d iv id u a l
1 435 417 423 416 423 433, 451 425 427 417
2 437 430 432 417 424 441 407 424 415 433
3 426 425 415 418 433 416 426 425 416 422
4 430 418 422 421 422 432 319 452 408 407
5 441 421 419 411 431 416 418 422 430 399
6 416 441 433 425 423 438 396 431 422 416
7 439 433 430 406 409 418 433 422 406 424
8 405 426 425 424 431 431 415 415 416 422
9 421 429 421 419 428 443 409 409 427 438
10 418 409 433 422 420 431 431 430 441
11 432 427 416 421 423 423 416 423
12 419 425 395 436 419 434 430 401
13 439 416 427 437 427 421
14 448 437 407 407
15 421
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Appendix X. continued
FIFTH INSTAR
R ep lica te
Ind ividual
1
2
3
4
5
6
7
8 
9
10
11
12
8 10
479 488
499 483
493 496
487 488
489 478
484 497
465 489
449 491 
476 501
467
471 476
496 483
476 469
480 497
489 485
496 479
488 495
473 498
493 
476
487 467
497 488
489 480
475 489
476 484
482 469
479 476
496 467
479
491 497
493 487
457 497
459 489
498 475
473 476
472 440
497 498
457 487
496 480
449 
459'
475 499
479 478 
468 493
480 498 
489 493
479 476 
488 472 
493 480 
496 473
480 501 
479 490
ADULT STAGE
R ep lc ia te 1 2 3 4 5 6 7 8 9 10
Ind iv id u al
1 494 510 505 473 506 481 496 528 491 '506
2 491 495 510 491 511 504 495 472 490 483
3 487 474 503 500 508 518 497 515 519 498
4 493 512 482 494 521 486 471 529 502 506
5 474 517 480 492 501 490 495 511 500 511
6 488 531 501 498 470 512 521 520 497 507
7 511 488 516 505 483 487 527 510 526 499
8 524 489 508 480 523 493 479 496 485 496
9
10
11
12
499 476
509
520
515
525 514
484
500
477
510
492
526
513
478
491
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Appendix XI. The w eight in m illigram s of second, th ir d , fo u rth , and 
f i f t h  in sta r  nymphs and adult stage o f D. v ir id i s  reared in  the 
laboratory on common Bermudagrass.
SECOND INSTAR
R ep lication _______  1 2 3 4 5 6 7 8 9 10
Ind ividual
1 232 197 199 211 216 204 187 202 189 212
2 207 183 210 207 203 188 212 196 228 197
3 221 212 206 204 212 179 215 211 195 200
4 201 215 210 204 211 217 196 201 202 207
5 199 213 207 195 206 179 221 196 206. 199
6 211 217 199 211 201 202 191 207 231 203
7 208 182 202 213 191 211 227 212 176 212
8 204 210 216 204 187 198 204 211 205 199
9 216 211 192 199 217 201 215 189 207 221
10 206 199 211 177 203 185 213 212 165 211
11 196 209 179 210 187 166 411 216 197 212
12 207 221 197 228 169 212 188 203 207 210
13 210 215 201 200 195 211 215 232 207 167
14 213 179 208 211 206 215 197 179 210. 216
15 392 402 195 211 204 206 182 191 211 201
16 187 166 199 213 207 411 417 195 201 199
17 213 197 203 207 221 212 206 204 212 173
18 199 198 204 202 211 196 211 215 217 213
19
20
211 201 185 203 187 210 201
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Appendix XI. continued
THIRD INSTAR
.ic a te 1 2 V 3 4 5 6 r 8 9 10
.vidual
1 331 349 346 319 323 351 340 333 347 315
2 351 346 331 349 351 309 346 335 341 346
3 345 343 321 343 357 340 361 340 339 357
4 329 336 349 331 337 331 347 336 341 341
5 341 348 346 317 349 309 346 357 343 325
6 320 355 350 349 336 360 349 345 320 351
7 349 331 346 343 351 326 343 338 351 356
8 361 358 320 329 343 317 331 321 311 349
9 319 349 351 339 325 347 336 305 ' 361 348
10 341 339 353 329 351 319 344 343 336 349
11 340 335 356 329 337 353 341 33Q 331 355
12 336 341 333 347 352 344 298 320 358 336
13 320 322 351 316 336 363 326 336 331 324
14 330 355 351 332 325 331 347 310
15 326 329 349 349 335
16 351 319 337 351 339
17 345 310 321 331 349
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Appendix XI. continued
FOURTH INSTAR
R ep lica te • 2 3 4 ’ 5 6 7 8 9 10
Ind ividual
1 452 407 419 431 436 424 397 423 389 432
2 435 437 433 421 430 407 431 405 448 408
3 431 416 431 422 424 418 419 433 417 423
4 415 421 419 389 432 424 426 432 441 427
5 420 422 426 427 396 431 451 395 427 430
6 421 427 416 451 432 425 427 431 416 387
7 435 419 441 423 447 419 409 432 429 427
8 430 433 399 428 431 436 435 417 399
9 424 426 402 411 431 421 436 430
10 431 415 422 412 407
11 433 419 386
12 437 431
FIFTH INSTAR
R ep licate 1 2 3 4 5 6 7 8 9 10
Ind ividual
1 506 459
2 523
3 471
ADULT STAGE
R ep licate 1 2 3 4 5 6 7 8 9 10
Ind ividual
1
2
3
507 499
521
475
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Appendix XII. The weight in  m illigram s o f second, th ir d , fo u rth , and 
f i f t h  nymphal in sta r s  and adu lt sta g e  o f D. v ir id i s  reared on common 
Bermudagrass and weeds in  the lab oratory .
SECOND INSTAR
R ep licate________  1 2 3
Individual
1 207 210 210
2 220 211 . 166
3 201 231 199
4 215 206 . 206
5 201 189. 212
6 215 204 209
7 213 187 210
8 207 228 191
9 210 199 169
10 211 204 211
11 221 213 207
12 210 187 199
13 199 192 208
14 167 210 203
15 199 204 213
16 202 207 211
17 206 219
18 199 215
19 213
20
4 ' 5 ' 6 7 8 9 10
176 191 216 207 197 215 202
207 211 185 205 201 201 204
216 227 202 228 218 199 207
196 212 213 204 202 210 211
207 195 207 228 206 211 204
215 203 211 206 221 187 191
187 227 205 199 217 177 207
211 191 199 214 207 227 175
203 205 169 201 199 213 205
189 212 193 219 187' 209 201
211 212 197 200 191 212 191
216 197 198 211 207 211 211
217 204 197 212 217 213 205
231 199 214 205 195 202 216
177 217 200 201 185 203 203
204 187 213 206 200 231 199
216 221 209 193 203 215 207
188 175 203 220 169 210
197 191
210
211 192
167
201
92
Appendix X II. continued
THIRD INSTAR
R eplicate______  1
Individual
1 357
2 359
3 360
4 361
5 359
6 349
7 353
8 356
9 335
10 329
11 335
12 357
13 322
14 341
15 352
16
17
18
19
2 v 3 4 5 6
338 353 329 351 346
352 339 341 355 337
327 347 355 367 359
331 319 343 330 356
318 359 353 330 337
353 369 342 345 350
330 346 347 351 338
355 359 349 357 356
346 360 369 326 349
337 357 331 339
366 334 354 341
359 346 363 351
336 347 349 367
329 353 345
365 337 328
346 359 356
365 333 330
351
327
7 8 9 10
332 343 335 354
368 339 367 335
315 343 359 337
341 345 36 356
348 367 365 363
345 347 369 337
352 358 357 371
366 361 347 341
341 335 357 342
330 326 363 353
329 366 339 346
333 332 349 353
351 329 330 337
356 349 351 341
311 351 340 322
350 360 361 332
349 325 359 349
332 348
ro
Appendix X II. continued
FOURTH INSTAR
R eplicate 1 2 3 4 5 ' 6 ■ 7 8 9 10
Individual
1 427 419 407 411 427 437 415 405 420 418
2 440 487 412 389 435 451 423 422 433 431
3 421 419 430 431 407 397 447 433 429 432
4 435 422 424 427 431 424 411 427 395 425
5 421 430 427 419 423 436 425 431 411 421
6 435 431 426 428 409 408 432 425 430 432
7 433 451 419 423 431 417 432 419 427 413
8 427 426 433 433 436 411 417 389 425 423
9 430 409 430 431 431 424 413 448 431
10 431 424 386 439 447 419 417 424 417
11 441 407 419 435 432 437 418 448 421
12 430 448 426 396 407 417 426 438
13 419 432 427 441 434 419 422
14 424 429 436 436 434 426
15 433 430 416 401 441
16 439 437
R eplicate 1 2
FIFTH INSTAR 
3 4 5 6 7 8 9 10
Individual
1 503 471 497 512 475 495 486 493 476 499
2 510 505 475 485 495 512 513 495 473 514
3 499 498 518 484 479 479 481 510 495 475
4 506 495 512 507 491 506 500 506 484 495
5 489 512 497 500 509 490 503 481 491 501
6 516 505 506 479 490 473 505 487 508 511
7 512 497 515 489 470 498 483 513 489 503
8 491 488 487 485 516 506 496 511 499 482
9 504 487 493 505 503 471 502 505 479
10 482 488 491 521 484 513 500 513
11 515 478 519 480 489
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Appendix X II. continued
ADULT STAGE
R eplicate  1 2  3
Individual
1 503 489 502
2 497 52.0 487
3 495 489 505
4 488 503 510
5 480 510 486
6 489 507 504
7 498 497 511
8 501 506 503
9 505 497 511
10 501 508
11 496
4 5 6 7 8 9 10
511 501 518 493 489 487 499
493 511 501 512 505 509 487
483 495 516 496 498 501 511
489 489 497 507 489 495 492
483 492 501 496 503 498 512
506 505 495 491 498 507 489
489 503 514 511 489 488 513
502 498 504 497 506 497 503
503 512 489 494 492 476
505 487 478 506 488 514
510 503 493 501
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Appendix XII_. The weight in  m illigram s of M. femurrubrum second, 
th ir d ,  fourth , and f i f t h  nymphal in s ta r s  and adult s tage reared on 
c o a s ta l  Bermudagrass in the laboratory .
SECOND INSTAR
R eplicate 101 ' 2 ' 3 4 5 6 7 8 9
Individual
1 276 266 219 251 276 260 297 276 281 267
2 251 271 266 281 251 281 276 260 279 296
3 259 287 271 279 259 271 252 281 245 270
4 260 279 269 269 270 280 270 272 266 272
5 266 243 257 287 204 279 280 279 289 276
6 270 276 256 265 298 281 263 275 281 263
7 282 281 250 292 285 257 246 270 269 260
8 266 272 271 267 288 249 281 278 269 276
9 277 210 279 233 276 251 291 272 265 239
10
11
12
269
278
256 261
299
295
266
280
285
262
301
258 237
245
259 281 261
214
N = 108
THIRD INSTAR
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 416 367 407 379 411 403 389 405 398 406
2
3
4
5
6
428
405
401
402 
410
415
389
389
395
405
387
399
402
406
396
392
411
407
392 399 391
417
403
379
396
N = 35
FOURTH :INSTAR
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 503 489 495 502 501 493 514 510 487 512
2
3
4
497 488
480
511 518 505 496 504 497
504
511
514
497
N = 23
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Appendix X II.continued
FIFTH INSTAR
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1
2
583 589 579 521 563 586 591 579
589
606 574
N = 11
ADULT STAGE
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 621 630 624 641 639
2 661
97
Appendix XIV. The weights in milligrams of second, th ird , fourth ,  
and f i f t h  nymphal in sta rs  and adult stage of femurrubrum reared in
the laboratory on coasta l Bermudagrass and weeds.
SECOND INSTAR
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 288 286 287 279 286 284 251 283 259 271
2 279 278 298 286 289 285 283 284 274 271
3 225 250 289 280 296 259 286 278 283 287
4 279 239 280 269 289 271 275 276 281 279
5 289 279 263 268 271 279 301 269 279 276
6 278 271 270 273 269 240 273 239 309 301
7 269 274 280 280 291 273 283 283 288 28b
8 267 277 249 281 286 266 276 289 281 283
9 267, 281 283 300 287 269 253 277 287 271
10 275 289 299 250 283 286 280 259 286 276
11 263 \ 287 
293
240 280 228 266 279 281 273 290
12 271 295 271 273 291 279 271 273 276
13 251 279 288 289 281 250 280 271 279 285
14 301 291 278 276 234 281 266 261 247 293
15 273 271 276 291 261 267 239 281 281 288
16 240 277 255 269 275 270 283 284 286 291
17 279 273 265 279 266 288 280 286 257 279
18 277 269 285 257 279 276 278 247 266
19
20
N = 189
271 251 263
253
261
249
263 257 264 286
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Appendix XIV. continued
THIRD INSTAR
Replicate___________ 1____ 2____ 3____ 4____ 5____ 6____ 7____ 8____ 9____ 10
Individual
1 415 401 398 379 388 428 398 403 418 406
2 413 397 418 387 417 387 419 413 400 407
3 401 389 403 395 389 402 402 396 402 404
4 396 379 402 396 379 402 387 392 432 386
5 410 419 386 400 403 413 389 397 405 407
6 428 402 407 396 411 411 395 404 407 406
7 410 417 398 401 423 410 431 401 396 409
8 385 413 391 396 376 396 421 405 380 389
9 395 406 419 387 411 379 413 403 307 390
10 392 411 402 402 410 398 370 401 396 397
11 408 383 411 414 395 401 391 360 413 403
12 393 376 399 405 382 385 415 395 401 409
13 418 416 406 383 411 408 404 396 399 392
14 375 417 415 407 393 387 397 406 417 401
15 410 405 403 407 421 398 392 389 411 406
16 379 412 399 404 407 399 407 396 410 405
17 376 397 412 405 415 421 411 404 379
18 393 385 413 396 401 392
19 419 373 401
20
N = 178
99
Appendix XIV. continued.
FOURTH INSTAR
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 494 488 511 509 476 489 508 515 520 526
2 483 510 500 494 492 498 505 480 497 496
3 487 490 505 491 478 506 481 500 528 472
4 506 474 472 473 518 504 502 491 495 527
5 511 502 503 495 506 519 490 497 521 479
6 507 500 529 500 491 481 471 495 514 490
7 499 497 511 471 508 504 496 484 512 481
8 496 526 520 495 486 518 511 528 525 487
9 500 485 510 521 490 521 497 495 491 493
10 526 514 496 527 512 501 494 515 510 506
11 483. 478 525 479 487 470 492 482 519 491
12 498 506 491 520 493 483 498 480 512 498
13 478 508 483 513 476 523 505 401 517 493
14 491 496 511 510 477 499 480 488 531 475
15 485 513 499 509 484 524 508 516 488
16 526 507 515 489 511
N = 154
FIFTH INSTAR
Replicate 1 2 3 4 5 6 7 8 9 10
Individaul
1 584 597 601 567 589 597 589 593 579 616
2 589 610 591 589 587 598 598 588 599 587
3 593 601 589 581 569 571 597 589 598 593
4 589 596 531 600 588 582 601 597 589 589
5 569 579 587 589 596 556 543 607 585 576
6 575 591 580 566 603 549 593 555 547 597
7 579 565 583 531 566 589 576 589 589 576
8 585 581 589 579 576 598 589 601 586 583
9 579 599 586 597 602 587 588 600 588 579
10 593 584 589 596 586 587 593
11 618 601 587
N = 100
100
Appendix XIV. continued
ADULT STAGE
R eplicate_____   1
Individual
1 607
2 637
3 648
4 650
5 679
6 637
7 655
8 663
9 687
10 639
11
2 3 4 5
629 651 647 612
606 617 627 644
651 609 639 630
630 631 619 623
622 667 637 611
689 651 621 617
649 647 646 647
638 611 617 616
651 631 629 657
673
681
646 649
6 7 8 9 10
666 615 631 646 631
617 630 643 640 617
633 640 636 621 639
633 641 617 634 629
641 636 637 629 656
657 643 639 619 612
630 613 653 642 647
660 651 647 616 645
637 639 615
629
N = 94
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Appendix XV. The weight of second, th ird ,  fourth , and f i f t h  nymphal 
in s ta r s  and the adult stage of M^_ femurrubrum reared on common 
Bermudagrass.
SECOND INSTAR
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 263 273 270 288 283 298 250 289 293 296
2 260 217 282 251 267 280 277 217 279 290
3 293 239 232 279 279 288 297 297 254 288
4 271 289 276 256 276 312 278 270 265 290
5 291 248 249 286 278 261 297 287 244 289
6 283 261 289 254 296 289 210 289 261 305
7 300 289 277 271 283 301 223 223 236 216
8 224 288 244 270 279 217 288 215 259 289
9 301 270 271 214 289 269 283 290 289
10 289 289 261 289 279 279 253
11 273 297 293
12 286
13 291
N = 99
THIRD INSTAR
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 411 396 428 412 411 421 431 399 404 412
2 386 407 369 375 412 415 406 411 407 369
3 387 431 413 397 389 377 398 427
4 410 397 385 416 407 404 411
5 379 413
6 409
N = 38
FOURTH INSTAR
P.eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 494 505 481 508 506 495 481 482 473 506
2 500 473 496 491 483 504 510 473 479 487
3 506 490 511 512 508 505
N = 25
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Appendix XV. continued
R eplicate 1
FIFTH INSTAR 
2 3 4 5 6 7 8 9 10
Individual
1 589 571 591 587 585 598 578 601
2 581 567 563 589 576
N = 12
ADULT STAGE
R eplicate 1 2 3 4 5 6 7 8 9 10
Individual
1 636 621 617 607 605 610 645 647
2 601 630 637 676 632
N = 12
103
Appendix XVI. The weight of nymphs and adults  of femurrubrum
reared on common Bermudagrass and weeds.
SECOND INSTAR
R eplication 1 2 3 4 5 i 6 7 8 9 10
Individual
1 246 263 289 290 253 286 274 279 281 290
2 279 240 279 272 286 289 247 289 259 271
3 276 288 271 259 275 298 287 290 293 281
4 271 280 284 279 264 289 283 293 279 287
5 239 279 278 235 263 288 216 290 286 245
6 251 288 289 244 232 289 285 293 289 270
7 274 293 267 283 232 281 287 276 263 260
8 279 237 288 282 269 270 290 296 276 291
9 286 289 273 275 289 274 285 279 274 247
10 265 211 287 282 287 256 250 276 269 280
11 223 310 250 228 259 289 280 273 275 283
12 274 273 223 249 281 270 301 246 295 290
13 279 293 243 270 233 246 286 239 249 266
14 288 236 287 283 225 277 296 293 276 233
15 259 288 279 263 265 296 289 252 291 261
16 259 271 271 276 222 290 227 278 289 297
17 287 290 266 276 273 283 229 297 230 250
18 245 278 255 259 282 282 297 287 257 294
19 272 232 257 300 278 290 223 290 278
20 246 241 270
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Appendix XVI. continued
THIRD INSTAR
>lication 1 2 3 4 5 6 7 8 9 10
.vidaul
1 407 413 399 397 405 379 404 410 412 395
2 417 420 409 406 393 402 399 417 411 377
3 403 403 401 398 407 407 381 393 404 403
4 421 410 375 415 369 404 415 369 411 399
5 387 400 396 397 401 410 410 420 407 414
6 406 404 391 399 399 415 421 392 410 401
7 397 401 403 414 406 401 413 411 387 391
8 402 395 410 389 405 412 407 407 389 399
9 403 412 496 419 409 405 409 403 410 405
10 418 388 407 412 411 391 406 367 495 411
11 397 405 415 401 389 417 399 405 421 412
12 401 381 405 408 407 402 413 410 411 401
13 407 401 403 404 410 403 403 369 396 497
14 397 417 418 411 413 394 413 416 404 406
15 411 402 413 399 399 390 407 397 402 397
16 410 396 404 418 402 376 416 412 391 403
17 379 393 387 406 415 385 406 390 391 401
18
19
20
403 394 418 419 402 366 405
N = 177
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Appendix XVI. continued
R eplication_________1
Individual
1 519
2 509
3 495
4 513
5 507
6 508
7 490
8 493
9 500
10 493
11 491
12 500
13 509
14 515
15 501
16
17
18
19
20
N = 157
FOURTH INSTAR
2 3 4 5
481 504 499 495
501 503 490 496
519 495 506 504
497 507 489 499
507 491 513 497
487 519 481 499
480 508 499 498
485 497 513 493
510 499 486 499
521 507 496 505
499 505 495 501
506 501 485 490
513 499 495 507
497 503 515 506
503 499 481 489
509 491
511
6 7 8 9 10
613 508 499 510 521
497 516 500 497 501
499 510 505 498 513
481 506 501 497 499
519 509 503 502 500
513 496 510 507 516
489 500 507 510 499
499 501 493 412 494
486 579 487 505 510
498 508 511 497 511
511 419 520 509 507
487 483 515 517 501
498 520 505 485 508
508 500 499 511 500
495
497
519
489
500
493 512
493
497
106
Appendix XVI. continued
FIFTH INSTAR
1 2 3 4 5 6 7 8 9 10
1 579 588 531 576 587 567 591 597 575 597
2 599 583 596 583 597 587 588 588 586 578
3 593 596 566 576 569 589 565 596 589 601
4 587 587 587 580 597 575 589 598 579 576
5 589 588 545 589 585 576 593 580 580 559
6 584 597 567 596 579 540 589 570 579 583
7 565 589 596 588 595 601 580 593 598 567
8 549 591 573 598 579 557 587 587 606 577
9 576 581 587 593 596 595 580 588 616 539
10
11
12
13
N = 110
563
571
567 599 576
545
590
597
582
589
559
579
543 601
590
590
699
570
579
587
1 2 3
ADULT
4 5 6 7 8 9 10
1 639 681 631 644 616 619 649 617 623 606
2 622 687 673 617 641 615 637 621 619 638
3 609 649 663 651 637 621 629 639 661 611
4 639 631 689 655 639 625 634 631 650 652
5 640 619 667 638 637 649 650 629 643 645
6 616 630 637 650 651 679 689 612 619 636
7 633 651 620 621 647 653 650 622 642 624
8 637 642 642 610 646 611 661 648 651 630
9 636 615 655 661 620 617 631 651 637 607
10
11
12
13
651
627
640 620 630
637
615
650
639
613
640
631
629 647
646
617
627
612
N = 110
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Appendix XVII. The numbers of D. v i r i d i s  adu lts  responding to 
aqueous and acetone e x tra c ts  of c o a s ta l  and common Bermudagrass in  
the laboratory.
COASTAL BERMUDAGRASS 
D. v i r i d i s
TEST AQUEOUS ACETONE NO PREFERENCE
1 4  1 5
2 6 1 3
3 5 1 4
4 5 1 4
5 2 2 7
6 6 2 2
7 5 2 3
8 3 4 3
9 2 1 7
10 3 3 4
11 2 1 7
12 2 3 5
13 5 1 4
14 4 1 5
15 2 2 6
16 7 1 2
17 5 3 2
18 6 1 3
19 4 2 4
20  7 1 2
N = 20
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Appendix XVII. continued
COASTAL BERMUDAGRASS 
M. femurrubrum
TEST AQUEOUS ACETONE NO PREFERENCE
1 4  3
2 5 " 2
3 3 3
4 2 1
5 2 4
6 4 2
7 5 4
8 3 2
9 5 1
10 6 2
11 5 2
12 5 1
13 6 2
14 4 2
15 4 4
16 3 2
17 3 2
18 5 1
19 3 1
20 5 1
N = 20
IU7
Appendix XVII. continued
COMMON BERMUDAGRASS 
D. v i r i d i s
TEST AQUEOUS ACETONE NO PREFERENCE
1 5  1
2 6 2
3 5 2
4 7 1
5 5 1
6 7 1
7 5 1
8 7 2
9 5 3
10 5 2
11 4 1
12 2 3
13 5 1
14 2 2
15 3 2
16 3 1
17 4 1
18 2 1
19 6 2
20 3 1
N = 20
0
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Appendix XVII. continued
COMMON BERMUDAGRASS 
M. femurrubrum
TEST AQUEOUS ACETONE NO PREFERENCE
1 5  2
2 4 2
3 6 3
4 4 2
5 5 1
6 6 0
7 5 2
8 4 4
9 7 1
10 4 2
11 1 4
12 3 3
13 5 2
14 3 1
15 4 2
16 4 1
17 4 2
18 4 0
19 6 4
20 4 2
N = 20
I l l
Appendix XVII. continued
AQUEOUS EXTRACT 
D. v i r i d i s
TEST COASTAL COMMON NO PREFERENCE
1 4 4
2 4 2
3 5 3
4 7 3
5 3 4
6 4 2
7 4 3
8 6 2
9 3 3
10 6 2
11 3 4
12 7 1
13 3 5
14 2 4
15 1 4
16 2 5
17 4 6
18 2 5
19 3 4
20 1 7
N = 20
N
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Appendix XVII. continued
AQUEOUS EXTRACT 
M. femurrubrum
test coastal common no preference
1 . 3  4 3
2 2 5 3
3 2 3 5
4 0 4 6
5 4 0 6
6 5 3 2
7 2 3 5
8 2 4 4
9 1 4 5
10 3 3 4
11 4 3 3
12 4 1 5
13 5 2 3
14 4 4 2
15 5 2 3
16 2 3 5
17 3 4 3
18 3 2 5
19 6 2 4
20 2 4 4
N = 20
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Appendix XVII. continued
ACETONE EXTRACT
D. v i r i d i s
TEST
1
2
3
4
5
6
7
8 
9
10
11
12
13
14
15
16
17
18
19
20
COASTAL
2
1
1
2
1
1
3
1
1
2
1
1
0
2
0
1
2
0
1
1
COMMON
1
1
0
2
0
1
1
2
2
0
4
1
1
1
0
1
1
1
1
0
NO PREFERENCE
7
8 
9 
6 
9 
8 
6 
7
7 
6 
5
8
9
7
10
8
7 
9
8 
9
N = 20
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Appendix XVII. continued
ACETONE EXTRACT 
M. femurrubrum
TEST COMMON COASTAL NO PREFERENCE
1 2  1 
2 1 1
3 2 0
4 2 2
5 1 1
6 1 0
7 2 2
8 0 0
9 2 1
10 2 1
11 1 2
12 2 1
13 0 1
14 2 3
15 2 1
16 1 1
17 2 2
18 1 1
19 3 1
20 1 2 7
N = 20
f
f
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Appendix XVIII. Weekly population samples o f Dj_ v i r i d i s  and M. 
femurrubrnm from a common Bermudagrass f i e l d  in  Homer, Louisiana, 1968.
D. v i r i d i s  M. femurrubrum
R eplication 1 2 3 4 1 2 3 4
wk. /May 1 73 47 53 62 67 57 71 62
2 38 39 47 31 41 71 42 47
3 26 34 35 40 28 49 55 43
4 87 70 91 58 93 79 98 82
June 5 34 41 66 29 77 49 61 40
6 97 120 113 80 104 125 140 116
7 30 43 111 37 71 70 56 63
8 3 22 41 28 58 41 82 60
July 9 49 42 64 58 69 51 63 45
10 62 66 95 82 86 85 97 96
11 117 103 100 88 97 90 99 93
12 97 98 145 105 111 102 120 103
13 127 128 154 145 133 117 168 150
August 14 133 156 192 111 143 117 141 132
15 141 142 124 117 108 83 175 97
16 144 119 137 130 141 159 167 128
17 91 109 146 118 104 139 155 141
18 87 98 115 100 97 166 182 137
Sept. 19 41 40 57 67 87 76 91 79
20 3 31 20 21 30 19 35 21
100 sweeps per sample, approximately 220 square f e e t  per sample.
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Appendix XIX. Weekly population samples o f v i r i d i s  and M. 
femurrubrum from c o a s ta l  Bermudagrass f i e ld s  in Homer, Louisiana, 1968.
D. v i r i d i s  M. femurrubrum
R eplication 1 2 3 4 1 2 3 4
wk. /May 1 4 3 7 5 5 4 6 3
2 3 3 4 3 4 5 5 4
3 2 3 4 ' 2 4 3 6 2
4 7 4 10 4 6 9 10 8
June 5 4 4 6 0 7 7 10 9
6 12 6 11 2 9 7 13 6
7 3 4 7 3 7 8 12 7
8 2 2 3 1 5 4 7 6
July 9 4 2 8 3 4 6 12 8
10 7 5 8 5 5 7 12 10
11 9 5 11 7 10 8 8 5
12 10 8 10 4 11 8 13 7
13 11 10 21 8 10 11 17 12
August 14 9 9 14 8 18 10 21 13
15 8 12 11 9 11 5 19 7
16 9 14 12 10 11 7 17 9
17 6 6 18 8 9 14 13 11
18 6 6 10 10 7 11 12 10
Sept. 19 4 3 6 2 12 12 15 10
20 3 1 4 3 12 6 11 2
100 sweeps per sample, approximately 220 square f e e t  swept per sample.
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